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The transition from pediatric to adult care is a critical milestone in managing

children, especially in those with complex chronic conditions. It involves

ensuring the patient and family adapt correctly to the new phase, maintaining

continuity of ongoing treatments, and establishing an appropriate follow-up plan

with specialists. Patients with Inborn error of immunity (IEI), formerly known as

Primary Immune Disorders (PID) are part of a group of disorders characterized by

alterations in the proper functioning of the immune system; as the diagnostic and

treatment tools for these entities progress, life expectancy increases, and new

needs emerge. These children have special needs during the transition.

Particularly important in the group of children with PID and syndromic

features, who often present multiple chronic medical conditions. In these

cases, transition planning is a significant challenge, involving not only the

patients and their families but also a wide range of specialists. To achieve this,

a multidisciplinary transition team should be established between the pediatric

specialists and the adult consultants, designing a circuit in which communication

is essential. As few transition care guidelines in the field of PID are available, and

to our knowledge, there is no specific information available regarding patients

with PID associated with syndromic features, we share our experience in this

issue as a Primary Immunodeficiencies Unit that is a National Reference Center

for PID, and propose a guide to achieve an adequate and successful transition to

adulthood in these patients, especial ly in those with associated

syndromic features.

KEYWORDS

transition of care, primary immunodeficiencies, complex chronic conditions, combined
immunodeficiencies with syndromic features, inborn errors of immunity
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1 Introduction

Transition of Care (TOC) is the process of moving from a child/

family-centered model of care to an adult/patient-centered model of

care (1). Planning that transition is fundamental to make it less

stressful and more successful for both, parents and children.

Transition to adulthood is recognized as a complicated process

for youth in general and more so in those with special health care

needs (2, 3). While moving toward adulthood, adolescents with

special health care needs must learn how to self-manage their

medical needs as well as face an imminent shift in service

location. For patients with Inborn error of immunity (IEI),

formerly known as PID, the transition requires more in-depth

planning and ongoing support because a variety of specialists are

involved in their care.

Published studies continue to reveal the adverse effects

associated with a lack of structured TOC interventions in terms

of medical complications (4), limitations in health and wellbeing

(5), problems with treatment and medication adherence (6),

discontinuity of care, patient dissatisfaction, higher emergency

department and hospital use (7), and higher costs of care.

Considering this, transition of care guidelines have been made,

but specific guides to transition pediatric immunodeficiency

patients are lacking.

According to the results of a survey applied to members of the

American Academy of Allergy Asthma and Immunology (AAAAI)

and Clinical Immunology Society (CIS), the transition of care of

PID patients remains overlooked in our specialty and providers

want and need additional training and resources, 24.1% of

respondents did not have a TOC policy and only 25.0% were

satisfied with their current practices (8).To these difficulties adds

up the lack of availability of transition of care or even the access to

an immunologist in some countries (9). Therefore, there is a clear

need to develop and evaluate the effectiveness of evidence-based

guidelines, resources, and best practices for PID patients.

This paper aims to describe how PIDs uniquely impact the

process of transition preparation, the challenges they pose for the

transfer of care and future directions based in our experience.

Our Unit is a designated National Reference Center by the

Ministry of Health in clinical management of PID in Spain,

accumulating over 30 years of expertise in the field. It has a

strong culture of multidisciplinary work, and regularly attends to

complex patients. We will attempt to provide new insights to

understand the intricacies of transitioning from pediatric to adult

care settings in PID by focusing on children with PID and

syndromic features.
2 Inborn errors of immunity as
complex chronic conditions

The IEI are a heterogeneous group of over 480 disorders

characterized by poor or absent function in components of the

innate and/or adaptive immune systems. The majority of the more

severe IEI are manifest in childhood and used to have an ominous
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prognosis in terms of morbidity and mortality; however, the

improvement in their diagnosis and management has resulted in

a modification of the natural history of the disease and therefore has

brought as consequence, in an increased survival of pediatric

patients with IEI, who now can be considered as chronic patients

and need transfer to adult services for life-long follow-up (10–12).

In addition, each IEI group presents different characteristics, so

they are patients with great fragility, multimorbidity and complexity

in the transition process.

The model of care for patients with IEI with syndromic features

should be similar to that of patients with Complex Chronic

Conditions (CCC) requiring urgent care in the outpatient setting

to treat acute health problems, having at least one outpatient

provider who comprehensively addresses acute and chronic

medical, functional, and psychosocial needs (13); and requiring

coordination of decision-making among all health care providers,

developing effective care plans to maximize the child’s well-being

which should include a transition plan (14, 15).

The fact that patients with IEI are more susceptible to severe

and/or recurrent infections, autoimmune processes, allergies, and

certain types of neoplasms implies that many specialists are

involved in their care; this takes on a special relevance in patients

with syndromic IEI, who present complicated pathologies and

comorbidities. Nowadays, the transition of care has evolved from

a focus on pediatric care responsibility to a shared responsibility by

pediatrics and adult care clinicians (physicians, nurses, social

workers). The pediatric immunologist can act as a leader in the

coordination of the other specialists that participate in the patient’s

care (Figure 1).
3 Complexity in the transition of
care process

The challenges that per se face adolescents and young adults

living with IEI are amplified by the need for a transition from

pediatric to adult health care.

Adolescence is a critical period, particularly for adolescents and

young adults (from 10 up to 24 years) with a chronic medical

condition, being increasingly recognized as a vulnerable population

(16, 17). In addition to their underlying illness, they may confront

situations such as adaptive difficulties, mental health issues, school-

related problems, and be involved in hazardous behaviors such as

substance abuse and exposition to sexually transmitted diseases.

While moving toward adulthood, adolescents with CCC must

learn about their own illness and how to self-manage their medical

needs as well as face the up-coming shift in service location (the

actual transfer). The need to take on responsibility for behaviors

and learn to cope with everyday events and challenges falls

increasingly on the adolescent.

Among the transition challenges that are intrinsic to the

adolescence period, we can find the physical, moral, emotional,

and psychological changes that condition the lack of decision-

making skills, and self-care skills in this population (1, 18, 19).

On the one hand, they demand more independence, but on the
frontiersin.org

https://doi.org/10.3389/fimmu.2023.1263349
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org
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other hand, they cannot take responsibility for taking medications

and keeping appointments because they have been dependent on

their parents or guardians throughout their childhood.

The natural desire to become more independent can be

redirected so that they accept the likely change of location and

healthcare personnel that will attend to them in adulthood and

reinforce that continuity in care will minimize morbidity and

mortality. The relationship between the multidisciplinary

pediatric and adult team is essential to achieve this.

Therapeutic adherence is another important challenge during

transition in IEI. For many chronically treated patients,

antibiotic prophylaxis, immunoglobulin replacement, chronic

immunosuppressants, or biologic therapy are the cornerstone of

their therapy and need to be administered at fixed intervals. Lack of

treatment adherence has been demonstrated as a pitfall in the TOC

of other chronic medical conditions (6, 7, 19). Consequently, the

strategies focused on the education of patients regarding their

treatment are a crucial point of empowerment for young adults

and, in this aspect, is of particular importance the role of the

pediatric and adult’s Advanced Nurse Specialist in Immunology. It

has been reported that the nurses’ intervention in transition,

targeting parents and young adults, will improve parents’

readiness for their child’s transfer to adult health care and

strengthen the adolescent’s self-management skills (20, 21).

It is important to note that there are an increasing number of

patients with IEI who have undergone hematopoietic stem cell

transplantation (HSCT) and gene therapy. All these individuals

require long-term follow-up and transfer to an adult clinic with

HSCT and gene therapy expertise should be considered (11). The

care of these patients demands units that possess extensive

experience and exceptional specialization in IEI.

Lastly, we must consider the difficulties inherent in the system,

such as: lack of communication, coordination, and transfer of

medical records between adult and pediatric clinician or system.

In this regard, group meetings, including doctor, nursing staff,

social workers, and psychologists from both pediatric and adult
Frontiers in Immunology 03
departments, should be held to help complete the missing aspects in

the patient’s history when necessary.
4 Proposed care

The transition process of patients with IEI should be

individualized, staged, and gradual. The appropriate time for

transition is determined by the patient’s psychological maturity

and readiness, as chronological age does not necessarily correspond

to the official age for transition. Due to the administrative difficulties

involved, the transition period has been established from 16 to 18

years old, although, for example, a delay in neurocognitive

development due to IEI with syndromic features, or a severe

episode of infection or malignancy would advise delaying

the transition.

We recommend being flexible in the age at which transfer to

PID Adult Units takes place, considering the mental age of

development and the patient’s and family’s opinions, without

significant delay in the transfer. It should be discussed from the

age of 12, and thus it will be internalized as an issue that will come.

Healthcare personnel should plan before puberty and set a date

that the adolescent will know approximately 1 year in advance,

offering written material and giving time to ask questions. At about

age 14 years, the pediatric immunologist will start to conduct part of

the clinic visits without the parents present to help the patient to feel

more comfortable and independent with health care choices.

However, this may not be always possible, and the patient’s

cognitive capacity must be considered in order to deliver care

with the highest level of respect and consideration.

For parents, the transition means a loss of control in caring for

their child, and they are often reluctant to lose this responsibility.

They should understand the need to hand over responsibility and

acquire the role of providers of support. The idea that the transition

to adulthood is the achievement of a goal should be reinforced. One

of the most effective ways to facilitate the process is to encourage
FIGURE 1

Multidisciplinary approach in the transition of care of Primary Immunodeficiency with syndromic features.
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them to attend meetings organized by nursing staff for health

education with groups of young adults with IEI who have already

gone through this transition.

As described before, transitional planning should be a

coordinated, multidisciplinary, interactive and collaborative

process. At our site, we have two pivotal figures that lead the

PID-TOC process: the Transition Coordinator and the Transition

Case Manager.

The Transition Coordinator is the pediatric immunologist who

has overseen the patient since the diagnosis and now has the role of

organizing the care of the adolescent by different healthcare

personnel who will be involved in the care when entering

adulthood. The Transition Coordinator supervises that the

transition’s six core elements proposed by White P. et, tailored

for PID (Figure 2) (22). These steps include establishing a transition

and care policy, tracking and monitoring the transition, assessing

transition readiness, planning the transition, initiating transfer of

care and the transfer completion (22) and organizes a set of three

multidisciplinary meetings in what we call the PID Transition

Committee (TC) (Figure 2). The PID-TC will be form by all the

professionals involved in the care of the child with IEI, as well as the

adult specialists responsible for their care in adulthood.

These meetings take place in different times:
Fron
- First meeting PID-TC: the case is presented to all the

specialists that are involved in the care of the patient

when he is14-year-old.

- Second meeting PID-TC: this is an intermediate meeting to

supervise how the transition process is going and to address

any problems or difficulties.

- Third meeting PID-TC: takes place once the TOC is

completed when the patient is approximately 18 years old.
Although all healthcare professionals are present at PID-TC

meetings, for youth with multiple specialists involved in their care,
tiers in Immunology 04
we recommend sequential rather than simultaneous transition to

different adult physicians.

The PID Transition Case Manager figure is assumed by an

Advance Practice Nurse. The case manager is present from the

beginning of the transition of care process but usually begins

meeting with patients at age 16 or 17 and subsequently at their

routine outpatient visits, which are generally scheduled every 6

months, or during their visits to the Day-care Hospital if the patient

receives active treatment. At these meetings, the Transition Case

Manager discusses how patients are progressing toward self-

managed care and concerns about the transfer, introduces the

patient and his family to the adult team, and shows them the

facilities in the adult clinics. Lastly, the Case Manager supervises the

Step by step check list adapted for PID (Supplementary Material).

At our hospital, there is continuity between the pediatric and

adult services as all the staff belongs to the Primary

Immunodeficiency Unit. We hold biweekly meetings to discuss

complex cases, monitor the clinical progress of patients, and explore

new diagnostic and therapeutic approaches. This allows the Unit’s

professionals to provide comprehensive and individualized medical

care to each patient, which greatly facilitates the transition process.

The transition process should be accompanied by protocols for

the care of PIDs in the Emergency Department, to address the needs

that may arise in this area.

When assessing the perception of quality of care in our Unit:

75% of the patients reported being satisfied and 25% very satisfied.

These data cover the quality of care in consultations, Day Clinic,

and the TOC protocol.
4.1 Transition of care in syndromic PIDs

Our Unit has amassed a vast repertoire of experience in

managing patients diagnosed with PID accompanied by various

complex syndromic features. Our expertise extends to a wide range
FIGURE 2

Overview of the application of the Six Core Elements for the Transition Process. Adapted from: White et al. Supporting the Health Care Transition
From Adolescence to Adulthood in the Medical Home. Pediatrics. 2018;142(5):e20182587.
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of conditions, such as Kabuki syndrome, DiGeorge syndrome,

Hyper-IgE syndrome, and many others.

Recognizing the significance of this transitional phase, we have

developed a comprehensive approach to address the specific needs

of these patients, prioritizing open communication, information

sharing, and continuity of care to facilitate a smooth transfer of

responsibilities between healthcare providers.

The patients with syndromic IEI are the quintessential complex

chronic patient. They present with developmental disorders,

sensory problems, malformations, and multiple organ dysfunction

(23). Complex syndromic patients often require multidisciplinary

medical care and management, as their needs can be complex and

varied. The improvements in the diagnosis and treatment of these

patients have led to an increase in life expectancy and, therefore an

increase in the number of patients to be transferred to adult units, so

that their management frequently requires the collaboration of

several medical specialties to comprehensively address the

patient’s multiple conditions (Figure 1) (24).

In addition to the complexity of managing multiple organ

involvement, there is added difficulty, given the fact that most of

them show some kind of intellectual disability, with different levels

of cognitive impairment, and other comorbidities such as autism

spectrum disorder or anxiety (25, 26). Based on this, they should

receive appropriate care from a psychiatry/psychology specialist

who can ease the transition.

It is known that adolescents with development disabilities

appear to be less encouraged to take responsibility for their care,

but the decision-making capacity should be assessed to establish a

plan (27, 28). These patients face a variety of difficulties, affecting

their daily activities, having problems in the social area with less

daily activities and isolation because of anxiety and stress and

impaired verbal communication skills. The unemployment rate

and the lack of proper education is also a significant handicap

(29). When the patient is not capable of its own care, is the parent or

caregiver who has the responsibility to proceed with it, and this

should be contemplated in the TOC to adult plan.

As the clinical presentation of IEI changes over the course of life,

the need for evaluation by different specialties will also vary. During

infancy the priority is the organ malformations, as the patient grows,

they should be referred to a specialist who would help them develop

communication skills, give them mental health tools and resources to

improve the behavioral and educational aspects (30).

It is important that in the period as they mature into adulthood,

adolescents with IEI receive sexual health education, including

reproductive health care, as well as genetic counselling about the

possibility of having affected offspring (31).

We must not forget that in all patients with IEI, especially in

those with intellectual disabilities, the burden of this disease affects

the family unit as a whole, not only affecting the parents or the

direct caregivers, but additionally it may take a toll on the siblings

who are at risk of developing emotional and behavioral difficulties

(32); for this reason, they should be included as part of the care plan

(33). Even though a multidisciplinary approach ought to be

stablished, the impact of frequent medical appointments and

therapy sessions should be taken into account when planning the

transition (34).
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In our experience the transition plan should consider the

adolescents and their families, which need to be actively included

on behalf of the patients, who cannot always make their

own decisions.
5 Conclusions

Establishing a successful transition for patients with IEI,

especially in those with multiple chronic conditions as the

syndromic population, requires a comprehensive approach in

which the multidisciplinary collaboration, the patient and family

integration, and the effective team coordination is essential to

complete a successful transition.

The multidisciplinary team comprises various healthcare

professionals, with the PID-Transition Process Coordinator and

the PID-Transition Case Manager as cornerstones of the transition,

providing not only the immunological care but also coordinating

the psychosocial, educational, and developmental needs of the

patient ensuring a smooth transition and working closely with the

multidisciplinary team to develop an individualized transition plan,

monitor progress, and address any challenges that may arise.

The patient and family integration are crucial during the

process as they need to be actively involved in the decision-

making, goal setting, and care planning, maintaining an open

communication and education to ensure an adequate

understanding of the PID transition process and the

empowerment to participate actively. It is important to remark

that in some patients, complex illness and intellectual disability

have a unique impact on the transition readiness process, and pose

specific challenges for the transfer of care to the adult.

Through our extensive experience and ongoing dedication, we

are deeply committed to facilitating a successful transition into

adulthood for patients with IEI, especially complex syndromic

patients. Our goal is to ensure continuity of care, promote overall

well-being and improve the quality of life of these individuals as

they navigate the challenges associated with their conditions.

We present a proposed working methodology based on our

experience in the transition process of primary immunodeficiencies.

We hope that this proposal proves useful as a starting point for

achieving a successful transition to adulthood for the most

challenging patients, as it poses a significant healthcare challenge.
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