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Abstract
Introduction: The transition from paediatric to adult care poses risks to the health of young adults living with HIV if
unsuccessful, including interruptions in care and poor health outcomes. Evolving best practices in HIV healthcare transition
should ideally be informed by real-world qualitative and quantitative clinical healthcare transition outcomes. There has been
a recent proliferation of HIV healthcare transition outcome research, largely from Europe and North America.
Methods: A literature search was undertaken using the online databases PubMed, Web of Science, and Google Scholar.
Medical subject and text word searches were combined for terms relating to HIV, paediatric transition outcomes, and
internal and external factors were used to identify peer-reviewed articles.
Results: In this paper, we review data on HIV healthcare transition outcomes in North America and Europe. Internal and
external factors which may impact the success of HIV healthcare transition are examined. We describe ongoing research
efforts to capture transition outcomes in the North America and Europe. Clinical, operational, and implementation science
research gaps that exist to date are highlighted. Efforts to improve HIV healthcare transition research through country-level
surveillance networks and large multicentre cohorts, including data integration and linkage between paediatric and adult
cohorts are discussed.
Conclusions: We identified the need for a comprehensive approach to implementing empirically supported protocols to
support healthcare transition for ALHIV. While there is limited prospective longitudinal cohort data available at this time,
cohorts linking the paediatric and adolescent with ongoing surveillance into adulthood are being developed. Through a
review of existing qualitative and quantitative healthcare transition outcomes studies, we identify emerging areas of
consensus surrounding healthcare transition research implementation. Successful healthcare transition programmes in
Europe and North America often share several characteristics, including implementation of a youth friendly multidisciplinary
approach, consistent communication and integration between paediatric and adult care teams, and an individualized
approach which is attuned the adolescent’s transition readiness. Moving forward, the voices of youth and young adults
living with HIV should be included in the development and evaluation of healthcare transition protocols to ensure that the
definition of successful transition reflects all of the stakeholders in the transition process.
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Introduction
Early in the HIV epidemic, mother-to-child HIV transmission
(MTCT) contributed significantly to the numbers of children
living with HIV in Europe and the United States. Prevention
of mother-to-child HIV transmission (PMTCT) and expanded
access to combination antiretroviral therapy (cART) in the
1990s led to sharp declines in MTCT in these countries, and
current rates of MTCT in these regions are <1% [1]. Now,
three decades later, the children of the early HIV epidemic
are aging to adolescence and adulthood, yielding a popula-
tion of young adults entering adult care with a legacy of
complex chronic illness and trauma. In addition, a greater
proportion of new behavioural HIV infections in the US and
Europe are now occurring in youth aged 13–24 (approxi-
mately 20% of new HIV infections in the US) [2]. The

confluence of these two populations is creating a challenge
to HIV providers and healthcare systems as these adoles-
cents begin to transition from paediatric to adult HIV care.

Adolescence is a time of great change and challenge, brid-
ging the chasm between childhood and adult life. For adoles-
cents with living with HIV (ALHIV), this period may be fraught
with even greater adversity. One of the distinct challenges
faced by emerging adults with chronic illnesses is the transi-
tion of their medical care from their long-term paediatric
specialty provider to care within the adult healthcare system.
Unfortunately, despite the complexity of the healthcare tran-
sition process, there is limited evidence in the medical litera-
ture to support specific approaches to successful transition.
In a recent systematic review of the impact of transition
interventions for adolescents with chronic illness, Chu and
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colleagues summarized the state of the field, “. . .few studies
have evaluated the impact of transition interventions for
adolescents and young adults with chronic illness on the out-
come of transfer from pediatric to adult centered care, and. . .
the few studies that have reported on this outcome have been
limited by methodological challenges including non-randomi-
zation and convenience sampling [3]”.

It is accepted that successful transitions from paediatric
to adult healthcare for ALHIV will improve the health out-
comes, increase health literacy and self-care skills of emer-
ging adults, which will ultimately result in optimal quality of
life. However, the evidence base to support which transi-
tion approaches work best is limited by inadequate meth-
odology, challenges with the definition of transition
outcomes, a lack of comparison groups, and a paucity of
implementation science research. Despite these challenges,
a small number of HIV healthcare transition outcomes
studies have been published, some of which reveal con-
cerning health consequences to ALHIV as they transition to
adult care.

In this paper, we explore the challenges encountered by
adolescents and young adults living with HIV, their care-
givers and healthcare providers engaging in healthcare
transition in Europe and North America. The published
outcomes of HIV transition programmes reported in
Europe and North America are examined, and we highlight
early lessons from these studies and identify evolving clin-
ical, operational, and implementation science research gaps
that exist. We discuss efforts to improve HIV healthcare
transition research through country-level surveillance net-
works and large multicentre cohorts, including proposed
data integration and linkage between current paediatric
and adult cohorts.

Methods
A literature search was undertaken using the online data-
bases PubMed, Web of Science, and Google Scholar. No
restrictions were set on language or publication date; arti-
cles were only included if indexed up to 15 January 2017.
Medical subject and text word searches were combined for
terms relating to HIV, healthcare transition, and paediatric
transition outcomes and were used to identify relevant
peer-reviewed publications. The abstracts of identified arti-
cles were evaluated for relevance. In addition, this proce-
dure was utilized to search for relevant abstracts presented
at internationally recognized HIV conferences since 2015.

Discussion
Challenges to successful HIV healthcare transition
outcomes
Sociodemographic Characteristics of Transitioning ALHIV in
Europe and North America

In Europe, healthcare transition most often occurs at or
near 18 years of age, and adolescent-specific HIV clinics are
uncommon [4,5]. However, a recent report describes the
introduction of comprehensive United Kingdom (UK)-based
HIV transition clinic which utilizes a more individualized

approach to timing of healthcare transfer (ages
17–27 years) [6]. The majority of transitioning adolescents
in these programmes are living with perinatally acquired
HIV. Many of these youth come from families who immi-
grated from Sub-Saharan Africa. Among the 210 perinatally
infected children who had reached adolescence in the
French Perinatal Cohort (EPF/ANRS CO10), nearly 40% had
mothers of Sub-Saharan African or Caribbean origin [7]. As
of 2015, 979 HIV-infected children were in active follow up
in the UK Collaborative HIV Paediatric Study (CHIPS) cohort
(nearly all with perinatally acquired HIV), 53% were female,
78% were of black African ethnicity, and only half were
born in the UK or Ireland [8]. Similar demographic findings
were noted in the UK-based Adolescents and Adults Living
with Perinatal HIV (AALPHI) cohort (86% Black, 59% born
abroad) as well as in two Scandinavian cohorts (where 61–
79% of ALHIV were born abroad) [9–11].

In the United States, HIV healthcare transition usually
occurs at a somewhat older age; often when youth have
reached their mid-twenties. As a result, the transitioning
population includes higher relative proportions of beha-
viourally HIV-infected youth, populations which may differ
from those with perinatally-acquired HIV in meaningful
ways. Though mostly native-born, a large proportion of
ALHIV with perinatally acquired HIV in the US are ethnic
minorities living in urban, socio-economically disadvantaged
communities. In a US-based prospective, multicentre sur-
veillance study of long-term outcomes in HIV-infected chil-
dren and adolescents (IMPAACT P1074), among 1173
patients alive as of 2014 (87% of whom acquired HIV
perinatally), 58% were African American, 28% were
Hispanic, and 11% were White [12]. In addition, youth
aged 13–24 years accounted for 22% of HIV diagnoses in
2014 and represented the fastest growing risk group for
new HIV infection [2,13]. Among this group, 72% identify as
young Black men who have sex with men (BMSM). A recent
modelling study reported that half of all Black MSM will
become infected with HIV in their lifetime, highlighting the
urgent need to engage this population in HIV care and
prevention efforts [14].

Healthcare transition challenges across these populations
may be broadly conceptualized as comprising internal fac-
tors, which are unique to an individual adolescent and/or
sub-population, and external factors, or provider and/or
structural circumstances over which the adolescent has
little or no control. ALHIV likely experience healthcare tran-
sition challenges derived from unique combinations of
these internal and external factors.

Internal factors
Childhood trauma
At the time of healthcare transition, most adolescents and
young adults living with HIV have navigated years of life
stressors, including serious illness and hospitalization, HIV
disclosure to partners and friends, often the loss of one or
both parents, and trauma associated with living in limited-
resource communities affected by violence. The scope of
parental loss in the perinatal HIV population cannot be
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overstated. Forty-six per cent of ALHIV in the French EPF/
ANRS CO10 cohort had a deceased mother, and one-third
lived with non-relative caregivers [7]. Thirty-five per cent of
patients enrolled in the UK-based AALPHI cohort had a
deceased parent [9]. In a US-based cohort of 59 transition-
ing adolescents with perinatal HIV, 61% had a deceased
mother and 51% had a deceased father [15]. An even
higher rate of parental death (74%) was noted in a cohort
of mostly perinatally infected adolescents in Sweden [10].
The patients may also be thrust into the role of caretakers
for sick parents and may be biological parents themselves
[15,16]. Childhood trauma is, unfortunately, not limited to
the perinatal HIV population. One-third of patients in a
cohort of 104 patients with primarily behaviourally
acquired HIV in a US-based healthcare transition pro-
gramme had experienced childhood sexual abuse [17].
Finally, for those youth in immigrant families, healthcare
transition may occur while attempting to adjust socially and
culturally to their new surroundings [18].

Caregiver role in healthcare transition
The caregiver’s role in the HIV healthcare transition process
is notable among youth living with perinatally acquired HIV.
The parents and/or caregivers of adolescents living with
perinatally acquired HIV have been closely involved in all
aspects of their care since their diagnosis. As a result, these
adolescents may not fully understand their healthcare
options as someone else had been making the decisions
for them, and their voice may have not been solicited or
heard. Adolescents living with perinatally acquired HIV may
feel passively involved in their healthcare decisions given
their caregiver’s historical role in healthcare decisions [19].

Attachment to paediatric healthcare team
As a result of their longstanding relationship, perinatally
infected adolescents and their families may view the pae-
diatric care team as extended members of their family,
especially in the context when family members have been
lost [20]. Leaving the paediatric practice may be seen as a
loss of a significant relationship and support in addition to a
change in healthcare system. A study focusing on transi-
tioning HIV-infected youth in a UK-based programme sev-
eral patients identified attachment to the paediatric team
as a barrier to transition, and ongoing communication with
the paediatric team often occurred post-transition [21]. The
paediatric care team often experiences a similar attach-
ment through decades of shared experiences and struggles
[22].

Adolescent development
Healthcare transition occurs during the dynamic period of
adolescent development. The normal developmental pro-
cess of adolescence involves physical, cognitive, and psy-
chosocial changes during which identity is formed,
autonomy is established (including completing education
and establishing a vocation), intimate relationships are
developed, and abstract thought is incorporated into cog-
nitive reasoning [23,24]. Importantly, traumatic events, as
well as acute to chronic physical and mental distress, can

halt or alter this normal developmental process and delay
the completion of these adolescent developmental tasks
[23]. During adolescence, certain developmental character-
istics, including concrete reasoning, increased sense on
invulnerability, and strong influence from peer networks,
may lead to increased risk for disengagement from care
into early adulthood [13,25].

Stigma
HIV is a highly stigmatized illness and many ALHIV report
that HIV-associated stigma and disclosure to sexual part-
ners, friends, and family is a barrier to engagement in adult
care and quality of life [15,26,27]. HIV-associated stigma is
magnified by the reliance on peer-networks and the need
to feel “normal” [13,15,19]. Finally, homophobia, racism,
and sexual identity-associated stigma are well-established
barriers to engagement in care among behaviourally
infected transitioning adolescents and young adults [28].

Neurocognitive disease
Many adolescents and young adults with perinatally acquired
HIV experience high rates of neurodevelopmental deficits,
particularly among those were born prior to the inception
of cART [29]. These deficits appear to correlate with nadir of
immune suppression, exposure to early, toxic antiretroviral
regimens, and early childhood encephalopathy [30–32].
There is emerging understanding of the effect of childhood
CNS HIV disease on learning and communication disorders, as
well as executive functioning in adolescence and young adult-
hood [30,33]. In addition, the adolescent brain continues to
develop into early adulthood, affecting learning and memory
reinforcement and complex processing. As such, there is a
growing awareness of the potential neurocognitive effects of
HIV among adolescents with behaviourally acquired HIV [33].
Whether associated with neurocognitive impairment or not,
poor health literacy is another barrier to successful transi-
tion [34].

Mental health
Adolescents with both behaviourally and perinatally
acquired HIV have higher rates of mental health diagnoses
when compared to their HIV-negative peers [19,35], in part
reflecting their experiences with childhood trauma (includ-
ing parental death and drug use), illness, and stigma, as
well as other sequelae of longstanding HIV through child-
hood [36]. Reports of the prevalence of mental health
disorders in US-based cohorts of adolescents with perinatal
HIV have ranged from 25% to 61% [36,37]. Importantly, the
prevalence of mental health disorders among perinatally
infected children and adolescents appears in increase as
they age to adulthood [38–41]. Prevalence of mental health
disorders among transitioning youth with behaviourally
acquired disease also appears to be high when compared
with the general population [42]. In a small study of transi-
tioned young adults with perinatal HIV, one-third reported
a lack of access to emotional support services in adult care
[15]. Though mental health disorders among perinatally HIV
infected youth have not been studied as a risk factor for
unsuccessful transition, both behavioural and mood
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disorders have been associated with poor cART adherence
and lack of virologic control [37].

Pregnancy
ALHIV face similar sexual health challenges as their non-
HIV-infected peers, including pregnancy. In a study examin-
ing transition practices in an Adolescent Medicine Trials
Network for HIV/AIDS Interventions (ATN) clinic, it was
observed that young women with HIV who had been preg-
nant appeared to have an easier transition to adult medical
care. It was suggested that the experience of receiving
prenatal care in a different clinic, as well as additional social
services offered to the pregnant woman, facilitated the
movement from paediatric to adult care for this group of
transition aged patients [43].

Substance use
Given the development of autonomy, limited self-percep-
tion of risk, and close dependence on peer groups, adoles-
cence is a time of increased risk for substance use. In
addition, HIV-infected adolescents with mental health dis-
orders have a higher risk for substance abuse [36]. Among
those with behaviourally acquired HIV, substance use is a
well-described risk factor for acquisition of HIV disease and
impairs cART adherence and retention in care [44].

Socioeconomic barriers
Youth living in economically disadvantaged areas are less likely
to make appointments and demonstrate consistent adherence
to antiretroviral therapy [45]. Poverty can impact prioritizing
competing needs such as food and housing over adherence to
care, and may also affect logistical needs in the healthcare
transition process, including transportation to clinic, and insur-
ance [17,19,46–48]. Of note, unlike most of Europe which have
variably implemented universal health coverage, adolescents in
the US are at risk for losing insurance when reach 18 years of
age. In the US, although the Affordable Care Act has provided
access to a wider range of insurance coverage, negotiating the
system can be challenging [49]. In a study of perinatally infected
young adults’ post-transition, half of participants who had self-
discontinued ART cited insurance as the primary reason [15].
Finally, the geographic mobility of adolescents cannot be
underestimated, creating a barrier to long-term engagement
in a single HIV programme [50].

External factors
The paediatric clinic
Paediatric and adolescent HIV care is characterized by an
emphasis on multidisciplinary on-site care with a youth
friendly environment, a family-centred focus, and psycho-
social support which attends to adolescent developmental
needs [19]. Many adolescents with HIV (both perinatal and
behaviourally acquired) develop strong and longstanding
relationships with their care team, often seeing them as
members of their family, especially in the context of par-
ental loss [43,51]. As such, paediatric providers may be
reluctant to disengage from adolescent and young adults’
care [52].

The adult clinic
Typically, paediatric and adult HIV clinic environments differ
significantly. Adult HIV clinics are often more formal and
business like in approach, with limited scheduling flexibility,
more patient- and disease-focused care, less co-located spe-
cialty care, and fewer youth-friendly services [34]. These
characteristics may explain the poor outcomes of ALHIV
seen in adult care. In a US-based retrospective study of
youth aged 17–24 attending an adult HIV clinic (many of
whom had never been in paediatric care), youth had inferior
rates of viral suppression and retention in care compared to
adults matched on several disease and demographic criteria
[40]. Transitioning youth have identified fear of the adult
clinic environment as a barrier to healthcare transition and
have described difficulties after transfer to adult clinics in
dealing with insurance issues and longer wait times [51,53].
Encouragingly, the incorporation of youth-friendly structures
of care appears to improve rates of retention in care [24].
Engaging and training adult providers in adolescent and
LGBT-friendly HIV care models may be useful as many
adult providers lack the expertise or will to provide youth-
friendly services in the adult setting [43,54].

Paediatric and adult provider communication
The degree to which the adult and paediatric healthcare
teams communicate and collaborate may affect the success
of HIV transition. In a qualitative study establishing HIV
healthcare transition best practices, providers cited paedia-
tric/adult communication as an essential element of suc-
cessful transition [55]. Unfortunately, the experiences of
transitioning ALHIV suggests that paediatric and adult pro-
vider communication is not universally optimized [15,51].
The need for coordinated communication between paedia-
tric and adult providers has recently been codified in a
statement by the American Academy of Paediatrics
Committee on Paediatric AIDS [13].

Heterogeneity of healthcare transition programmes
Though provider-directed guidelines on HIV healthcare transi-
tion exist in the US [55], and HIV transition programmes have
begun to share protocols [17,56], there remains a lack of
universal consensus on HIV transition best practices [24].
Despite the known challenges to HIV transition outlined
above, guidelines remain largely driven by expert opinion and
there is currently no evidence on what interventions will
engender a successful transition. This uncertainty reflects a
lack of agreed upon definitions of successful healthcare transi-
tion outcomes and lack of research addressing operational and
implementation science.

HIV healthcare transition outcomes
Historically, limitations of HIV transition research have
included relatively small samples sizes, varying methodolo-
gies, and a heavy reliance on only qualitative research. In
addition, most studies examined outcomes exclusively
among perinatally infected adolescents and young adults.
Studies of outcomes of HIV transition can be categorized
into three basic areas: studies examining barriers and
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expectations prior to transition, descriptive analyses of
provider practice during transition, and retrospective quali-
tative and quantitative descriptions of transition outcomes.
As qualitative outcomes associated with expectations pre-
transition and provider practices have been published else-
where [57], we will focus on the literature describing post-
transition outcomes.

Post-healthcare transition qualitative outcomes studies
Wiener et al. interviewed 59 post-transition youth in the US
about their healthcare transition experience. Forty-five per
cent of the youth who participated in the interviews
reported finding the transition more challenging than
anticipated [15]. Miles et al. interviewed 7 youth who had
completed transition in London [21]. Three of the seven
patients experienced difficulty and delay in the transition
due to attachment to paediatric providers. In contrast,
Bundock et al. found high levels of satisfaction with the
transition process in a unique UK-based programme which
provided multidisciplinary youth-friendly services with
shared paediatric and adult provider care [58]. Kakkar
et al. conducted post-transition interviews among 25
patients who had transferred from a Montreal-based pae-
diatric HIV programme to adult HIV care and found that the
majority would have preferred deferring transition to a
later age (all transferred at 18 years), and many expressed
concerns about adapting to the inflexibility of the adult
clinic environment [59]. These four studies were largely
comprised of perinatally infected adolescents, whereas
Valenzuela et al. interviewed ten behaviourally infected
young adults (aged 24–28) who also described several frus-
trations with adapting to the logistics and atmosphere of
the adult clinic environment [51].

Post-healthcare transition quantitative outcomes studies
Though there remains no consensus on what outcomes
constitute a successful transition, researchers have identi-
fied several potential clinical outcomes to quantitatively
measure transition success, including retention in adult
care, ART adherence, HIV viral suppression, immunological
(CD4) stability, and mortality in adult care. Studies which
have examined one or more of these healthcare transition
outcomes are described below and outlined in Table 1,
where transition outcome categories are more easily
compared.

European studies
Fish et al. described the clinical characteristics of four-
teen perinatally infected young adults previously enrolled
in the CHIPS cohort and who died in adult care after
transition in fourteen clinics in the UK [61]. The median
CD4 count at time of death was 27 cells/uL, a decline
from 120 cells/uL at the time of transfer from paediatric
care. Only 36% were taking cART prior to death, and 14%
had achieved HIV viral suppression. Sixty-four per cent
also carried a mental health diagnosis [60]. This study
underscored the significant clinical and psychosocial chal-
lenges associated with caring for perinatal ALHIV in adult
care settings.

Hope, et al. examined post-transition outcomes among
211 adolescents with perinatally acquired HIV in the UK-
based CHIPS programme, 57% of who transitioned within
the same hospital, and 55% of who had a staged transition
between one or more clinics. They found that those who
changed hospitals for adult transfer had higher odds of
clinic non-attendance or death [61]. Encouragingly, rates
of viral suppression and CD4 decline improved after trans-
fer in this cohort.

Righetti et al. described survey-based post-transition out-
comes among 45 HIV+ adolescents attending a multidisci-
plinary programme which was transitioned to an adult
programme in Genoa, Italy [62]. Due to the nature of this
programme model, many patients transitioned as children
(median age 8.8 years). Though difficult to extrapolate
given these unique circumstances, 84% successfully were
retained in the adult programme.

Weijsenfeld et al. captured post-transition outcomes in a
cohort of 59 Dutch adolescents with predominantly beha-
viourally acquired HIV [11]. Like the UK and much of
Europe, HIV transition typically occurs at 18 years in the
Netherlands and paediatric HIV occurs at four paediatric
HIV specialty clinics throughout the country. These clinics
have adopted transition protocols which emphasize transi-
tion readiness assessment and training, as well as pre-
transition involvement of the adult provider [11]. Though
eighty-six per cent of patients in this cohort were retained
in care, rates of missed appointments increased signifi-
cantly from pre- to post-transition. Virologic failure was
significantly higher in the period shortly following transfer
to adult care and was significantly associated with lower
educational attainment and lower medication adherence
autonomy at transfer. Importantly, those with durable
viral suppression in paediatric care were unlikely to develop
viral rebound in adult care [11]. These results highlight the
importance of identifying and addressing pre-transfer
adherence risks to improve outcomes post-transition.

Sainz et al. performed a cross-sectional study examining
pre- and post-transition immunologic and virologic out-
comes among the Spanish Cohort of the Spanish
Paediatric HIV Network (CoRISpe) [63,64]. Variables were
recorded at last paediatric visit, one year post-transition,
and at the end of the follow-up period (December, 2013).
Among 147 perinatally infected patients with available
longitudinal data, rates of viral suppression improved from
55% pre-transition to 79% one year post-transition, though
overall improvements in viral suppression may have
reflected general improvements in cART access and efficacy
over the long period of the study (1998–2013). Loss to
follow up and mortality was subsequently noted to be
13.9% and 2%, respectively [63,64].

Westling et al. performed a pre-transition cross-sectional
study and 2-year follow up among 34 HIV+ adolescents
(91% perinatally-infected) who underwent transfer to
adult care following the development of the Treatment
Outpatient Clinic, a co-located paediatric and adult multi-
disciplinary clinic in Sweden, after which youth may stay in
adult care in the same physical space [10]. In this optimized
setting, pre- and post-transition viral suppression was high
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(90%, 92%, respectively). Of note, adult care retention was
not assessed in this study design.

North American studies
Maturo et al. provided the first description of post-transi-
tion outcomes in a US-based cohort of 38 patients with
behaviourally acquired HIV attending a youth-friendly ado-
lescent clinic with a formal healthcare transition protocol
[17]. This 5-phase protocol (“Moving” Out) involves multi-
disciplinary participation by the care team and begins with
early discussion regarding transition followed by adult HIV
provider care within the adolescent clinic, followed by
transfer to adult HIV clinic after readiness assessment is
completed. At the time of study assessment, 18 of the 38
patients had completed the 5 phases and had moved on to
adult care. Of the remainder, three had not yet completed
the five phases, nine had relocated out of the area, four
wilfully disengaged from care, and 3 were lost to follow up.
Among the latter two groups who did not successfully
transition, no association was found with substance
abuse, mental health disease, cART adherence, and preg-
nancy, though the sample size was likely too small to detect
such an association [17].

Ryscavage et al. examined clinic retention, ART use, viral
suppression, and CD4 trends following transition among 50
(19 perinatal, 31 behavioural) HIV-infected young adults
[42]. Though 86% of patients were successfully linked to
adult care in this study, only 50% were retained in adult
care at 12 months. Pre- and post-transition HIV suppression
rates and CD4 counts did not differ and there was no
difference in outcomes between those with perinatal and
behaviourally acquired HIV, though the study number was
small [42]. Of note, mental health diagnoses were high in
both perinatal and behaviourally infected groups (53% vs.
55%) and though there were numerically higher rates of
substance abuse in behaviourally vs. perinatally acquired
HIV groups (32% vs. 58%) this did not reach statistical
significance [42].

Kakkar et al. interviewed 45 patients who had trans-
ferred from a Montreal-based paediatric HIV programme
to adult HIV care. These interviews were conducted a
median of 3.6 years post-transfer. Of these 45 patients, 25
consented to the study, 8 were lost to follow up, 8 declined
participation, and 4 had died (mortality of 8.8%) [59].
Seventy-six per cent of patients who consented to interview
were still retained in adult care, though this number does
not reflect the additional 16 patients of the original 45 who
were lost to follow up and/or declined participation.
Ninety-per cent of those with undetectable viral loads
pre-transfer had undetectable viral loads at 1 year post
transfer [59].

Early lessons from HIV healthcare transition outcomes
studies
Despite the relatively small sample sizes, variable metho-
dology, disparate transition success measures, retrospective
designs, lack of representation from behaviourally infected
adolescents, and limited external validity due to variations

in transition practice, the emerging literature on HIV
healthcare transition has focused on several outcomes.
The two most commonly utilized transition outcomes
have been retention in adult care (eight of nine studies
cited above) and HIV suppression (eight of nine studies
cited above). CD4 + T cell changes and cART adherence
have been less frequently examined, and the results of
those studies which did include these outcomes suggest
that they may be less useful instruments for gauging transi-
tion success. Mortality, though rare, appears to be an
important transition variable, specifically as a means to
examine predictors of the most catastrophic healthcare
transition outcomes. Additionally, pre-transition outcomes,
including retention in paediatric care and viral suppression,
may be markers of the likelihood of post-transition success
[11,63,64]. Finally, the patient and care team experience
remain essential to healthcare transition research, allowing
contextualization and closer examination of the transition
experience.

In addition to transition categorical outcomes, choices,
there are several meaningful lessons from the emerging HIV
healthcare transition literature. First, the transitioning
ALHIV population is complex and heterogeneous, and the
possible consequences of poor transition include lack of
viral suppression, immune deterioration, and death
[61,60]. Second, transition programmes which have
reported favourable results share several common charac-
teristics; a multidisciplinary approach, early and integrated
involvement of an adult care team, optimal communication
between paediatric and adult care teams, and an individua-
lized approach which is attuned the adolescent’s transition
readiness. Third, results from qualitative studies, as well as
those from successful transition programs, highlight the
importance of implementation of youth-friendly services
as part of the post-transition care structure [34]. Finally,
because of the complexity of needs among this population,
transition of care should include concurrent transition of
mental health services, substance abuse treatment, and
case management delivered by multidisciplinary teams.
Many of these themes have been corroborated by qualita-
tive research of HIV healthcare providers and expert panels
[43,65,66].

Unaddressed gaps in HIV healthcare transition
research
Despite the growth of the literature on HCT outcomes,
there is an urgent need to study transition outcomes and
transition models for behaviourally infected adolescents,
particularly as there is incompletely explored evidence
that behaviourally infected adolescents may be less likely
to be retained in adult care either alone or compared to
those with perinatally acquired HIV [40,67]. In addition,
there is evidence that structural barriers to accessibility
and availability of youth-centred care may significantly
impact the degree to which adolescents remain engaged
in HIV care [68]. To that end, there remains a critical need
to address several operational and implementation science
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research gaps as outlined in Table 2. Finally, there is a need
for structural realignment of large paediatric and adult HIV
cohorts to include unified data collection methodology and
data integration. These specific challenges are listed below.

Need for improved surveillance and data harmonization
across cohorts and surveillance systems
There is a recognized need for improved surveillance of
paediatric and adult cohorts through the transition process.
Linkage of these cohorts will allow for long term, seamless
monitoring of clinical and transition outcomes in order to
inform HIV clinical and policy-level decisions in the future.
Among paediatric and adolescent cohorts, researchers have
identified the need for HIV disclosure in the consent pro-
cess as a potential barrier to enrolment of adolescent
participants [50]. In the US, economically disadvantaged
communities, especially African Americans, may also har-
bour a mistrust of biomedical research which may deter
them from enrolment in longitudinal cohorts [69].
Unfortunately, many country-level surveillance networks
as well as research-based paediatric and adult cohorts are
not integrated, and data collection throughout these net-
works may be disaggregated. Recent efforts are under way
in the Europe and the US to harmonize the collection of
transition-associated outcomes, and are discussed below.

European multicentre cohorts
A recent survey study of HIV cohort studies participating in
the EuroCoord Network of Excellence was performed in
order to ascertain the number and distribution of patients
with perinatally acquired HIV, as well as to examine the
degree of seamless linkage between individual European
paediatric and adult HIV cohorts [70]. This study identified
8,229 patients with perinatally acquired HIV in 16 European
countries. Only four countries (Denmark, Greece,
Netherlands, and Romania) collected paediatric and adult
cohort data in the same database [70]. Several other
European countries, however, have begun to make progress
in the linkage of paediatric and adult HIV cohort data, and
are discussed below.

The UK has had a comprehensive observational active
surveillance system for paediatric HIV for the last 25 years
through the National Study of HIV in Pregnancy and
Childhood (NSHPC) [50]. In addition, two large longitudinal
adolescent HIV research cohorts have been developed.
The Adolescents and Adults Living with Perinatal HIV
(AALPHI) cohort is a longitudinal study of HIV-infected
(N = 300) or affected (N = 100) adolescents, aged 13–21,
which is examining 5 key domains: neurocognitive, cardiac,
metabolic, sexual and reproductive health and anthropo-
metry and bone composition [9]. This study will be able to
provide general surveillance data to examine retention
outcomes in the transition process. The Collaborative HIV
Paediatric Study (CHIPS) is a multicentre cohort study of
HIV-infected children in the UK and Ireland, established in
2000 [9]. CHIPS has developed an effective surveillance
system through collaboration with the NSHPC, capturing
nearly all HIV infected children (N = 1934 as of June 2015)
receiving care in the UK and Ireland from 2006 [9]. CHIPS
is currently re-consenting participants aged ≥16 years into
the CHIPS+ cohort for long-term follow up [9]. Many
individual European countries also have operational long-
itudinal research paediatric cohorts such as the French
ANRS Perinatal Cohort (EPF) and the Spanish Cohort of
the Spanish Paediatric HIV Network (CoRISpe) [7,71].
These and other European paediatric cohorts are in var-
ious states of integration with longitudinal adult HIV
cohorts. The Swiss HIV Cohort is an example of a fully
integrated country-wide cohort incorporating harmonized
paediatric and adult HIV data collection [72]. In addition,
the European Pregnancy and Paediatric HIV Cohort
Collaboration (EPPICC), composed of 25 cohorts in 15
countries, is overseeing the integration of paediatric and
adult HIV surveillance in several countries, some of which
(such as Spain, Belgium, and Switzerland) have already
begun to establish strong surveillance data integration
[50]. These networks are encountering challenges, includ-
ing the need for re-consent of adolescents into adult
cohorts, and the use of differing pseudo-anonymized iden-
tifiers in different cohorts [50].

Table 2. Research gaps in operational/implementation science.

Effective strategies supporting adherence among transitioning adolescence

Interventions to promote retention in care during and after HCT

Programmatic HCT needs of perinatal vs. behaviorally-infected adolescents

Measurement of ART status before, during, and after the HCT process

Optimal age for HCT

Evidence assessing effective programs which support emotional, mental and social outcomes for adolescents and young adults

Evidence supporting predictors of a successful transition (including adolescent-perceived outcomes)

Examination of strategies to facilitate adult clinician buy-in in the HCT process

Assessment of critical youth-friendly services for transitioning adolescents

Long term clinical and psychosocial outcomes following HCT

Adapted from the Collaborative Initiative for Paediatric HIV Education and Research Adolescent HIV Transition Workshop, 2015. [48]
Abbreviations: HCT: health care transition
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US multicentre cohorts
Prospective longitudinal cohorts of older adolescents transi-
tioning into adulthood are now being followed in the US. The
AdolescentMedicine Trials Network for HIV/AIDS Interventions
(ATN) has developed the CATCH (Comprehensive Assessment
of Transition and Coordination for HIV-Positive Youth as They
Move From Adolescent to Adult Care) cohort (ATN 135), which
will capture medical and appointment records data across the
transition spectrum, and prospectively explore pre- and post-
transition experiences of ALHIV (age 18–24 years) [73]. In
addition to clinic retention data, investigators are collecting
pre- and post-transition HIV viral loads and measures of physi-
cal and psychosocial health status [70]. The Pediatric HIV/AIDS
Cohort Study (PHACS) Adolescent Master Protocol (AMP Up)
has enrolled 451 HIV-infected youth who were 7–16 years of
age at enrolment [74]. Nearly 20% of these youth are now
18 years of age and older. These older adolescents are being
approached to re-consent for enrolment in AMP-UP, a prospec-
tive study to examine the long-term impact of HIV and ART on
youth as they age into adulthood [74]. Investigators will be
collecting individual, disease-related, and social factors contri-
buting to ART and clinic adherence and healthcare behaviours,
including transition success. Unfortunately, neither AMP-UP
nor ATN-135 has integrated with existing adult HIV cohorts at
this time. Additionally, there are no integrated US national
surveillance programs which capture outcomes through the
transition process.

Conclusions
We have identified the need for a comprehensive approach to
planning and implementing rigorous empirically supported pro-
tocols to support transition for ALHIV. Published studies point to
several potential key measures which could serve asmarkers of
successful healthcare transitionmodels including viral load sup-
pression and long-term retention in adult care.While not all are
empirically supported, we have identified programmatic
approaches which have been shown to improve the transition
process for ALHIV. These approaches include: a youth friendly
multidisciplinary approach, early and integrated involvement of
an adult care team, optimal communication between paediatric
and adult care teams, and an individualized approach which is
attuned the adolescent’s transition readiness. While there is
limited prospective longitudinal cohort data available at this
time, cohorts linking thepaediatric and adolescentwith ongoing
surveillance are being developed. These diverse multicentre
cohorts of ALHIV will allow programmes to systematically eval-
uate the efficacy of models of transition that work best for
specific populations of ALHIV. The voices of youth and young
adults living with HIV should be included in the development
and evaluation of transition protocols to ensure that the defini-
tion of successful transition reflects all of the stakeholders in the
transition process.
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