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Adolescence can represent a challenging period of physical, cog-
nitive, and psychological development. While adolescents strug-
gle to develop self-identity, they must also deal with physiologic
and sexual maturation, greater demands to become more inde-
pendent, and increasing peer pressure to fit in. For children with
pulmonary arterial hypertension (PAH), having a chronic and life-
limiting disease is likely to create greater obstacles and adversi-
ties that may delay their ability to meet age-appropriate
developmental milestones.1 The health care system places an
added burden on these chronically ill children when they reach
adolescence, as they are often required to transition medical care
from their established pediatric medical team to a new medical
team in the adult setting. Therefore, it is vital that health care
providers work with adolescent patients and their caregivers to
promote psychological development and emotional well-being with
supportive guidance and expectations through a formal transition
process. This process should begin well before these patients
transfer to an adult practice. Addressing the unique needs of ado-
lescents with PAH will enhance their ability to achieve these goals,
leading to a successful transition from adolescence to adulthood. 

The objective of this article is to identify the factors influ-
encing the psychosocial development of adolescents and, ulti-
mately, their readiness to transition to adult care. Current
practices and perspectives regarding transition of care will also
be presented to emphasize the need for further attention to this
component of care. Finally, elements of care that should be in-
cluded in transition programs for adolescents will be presented.   

Studies on the psychological and social development of chil-
dren with PAH have not yet been reported. Many of the support-
ive findings discussed in this article are focused on children with
chronic conditions, such as cystic fibrosis (CF), diabetes melli-
tus, inflammatory bowel disease (IBD), and human immunodefi-
ciency virus (HIV). Although there are disease-specific symptoms
and therapies for each chronic condition, prior studies have shown
insignificant psychosocial differences among children with dif-

ferent chronic conditions,2,3 supporting the relevance and use of
these studies in this article. 

Factors Affecting Psychosocial Development 
and Readiness for Transition
Disease diagnosis and severity, mental health, family dynamics,
peer relationships, and the pediatric medical practice model rep-
resent significant factors that may affect the adolescent’s psy-
chological and social development, and, therefore, affect the
patient’s readiness for transition of care.  

Timing of Diagnosis and Disease Severity
A patient diagnosed with PAH as a young child may be in a very
different stage of development than a patient of comparable
chronologic age that is diagnosed during adolescence. Children
who have lived with their condition from a young age may be ac-
customed to their physical limitations and need for frequent med-
ical interventions, including daily medication administration and
hospitalizations. Adolescents who experience the onset of PAH
later in life may struggle adjusting to the physical limitations as-
sociated with the disease and those limitations imposed or rec-
ommended by their health care provider. 

Disease severity can also influence the adolescents’ devel-
opment and ability to manage their own medical care. Intravenous
prostacyclin therapy may require greater dependence on an adult
caregiver to manage proper mixing of the medication and dress-
ing changes. For those children with comorbidities, the sheer
number of medications may make for a complex and overwhelm-
ing daily regimen that relies on continued caregiver assistance
and close oversight. This increased reliance on a caregiver may
lead to potential stagnation or regression in developmental
progress toward independence.  

Patients with severe disease may need to miss school fre-
quently for clinic visits or hospitalization, affecting their ability to
complete schoolwork and maintain close peer relationships. Fur-
ther studies, specifically among adolescents with PAH of varying
disease severity with various treatment modalities, must be com-
pleted to better understand the effect their condition has on psy-
chological development and quality of life.
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Mental Health
Mental health, or emotional well-being, not only affects the ado-
lescent’s psychosocial development, but it can also affect health
outcomes. As children grow into adolescence, body image comes
to the forefront with increasing concerns of how they are perceived
by their peers. Adolescents with chronic conditions, both visible
and nonvisible, have rated themselves to have higher body dis-
satisfaction3,4 and have engaged in more high-risk weight-loss
practices than their healthy peers. For adolescents with PAH, ap-
propriate diet and exercise recommendations should be reviewed
regularly. Adolescents with PAH may find it difficult to adhere to
recommendations for restrictive physical activities, such as avoid-
ance of varsity sports and isometric exercises.  

Depression has also been reported as more prevalent among
adolescents with chronic illness than their healthy peers, with fe-
males more often depressed than males.5 Depression diagnosed
in early adolescence among patients with type 1 diabetes melli-
tus was shown to persist through early adulthood.6 Among adults,
depression has been associated with greater likelihood of non-
compliance to medication treatment, potentially because of dis-
belief in treatment effectiveness, poor family and social network,
and reduction in cognitive functioning, making it difficult to fol-
low the treatment regimen.7 Caregivers should also be screened for
signs of depression and provided with appropriate resources, as
their beliefs and attitudes may influence treatment adherence for
their child's medical care.8

Adolescents with chronic conditions have been shown to have
significantly lower self-assessed scores of emotional well-being
than their healthy counterparts.3 However, in this study, males
with chronic conditions had significantly higher well-being scores
than females with chronic conditions. More adolescents with
chronic conditions perceived their family connectedness to be
lower than adolescents without chronic conditions. However,
higher scores for emotional well-being of adolescents with and
without chronic conditions were significantly associated with a
higher level of family connectedness. This finding demonstrates
the sustaining influence of the family on adolescents, despite their
greater focus on peer relationships.  

The Family Unit
Family dynamics highly influence the psychosocial development
of children with chronic disease. For most diagnosed in early
childhood, the adult caregivers have been the primary caretakers,
managing their children’s medical care and making medical de-
cisions. When these children become adolescents, the caregivers
may find it difficult to transition the responsibility to them. For
adolescents with PAH on intravenous prostanoid therapy, some
anxious caregivers may shield their children from straying too far
from home in case of an emergency, sheltering these adolescents
from opportunities to spend time with their peers. 

Parenting style has been associated with the adolescent’s well-
being in the family context of adolescents with diabetes.9 Ado-
lescents with maternal acceptance (eg, mother “enjoys doing
things with you”) had lower depressive symptoms and higher self-
efficacy. Older adolescents who viewed their mothers as control-
ling (eg, “insists that you must do exactly as you are told”) had
higher levels of depressive symptoms and poorer self-efficacy. This
association was not true for younger adolescents, demonstrating
that older adolescents may find that this controlling parenting
style clashes with their efforts as they are trying to gain autonomy
and increased self-efficacy.  

The balance of safely and slowly transitioning care to the ado-
lescent can represent a difficult process that the health care team
must address. Understanding the child’s perception and experi-
ence of parenting is an important component of assessing well-
being. Assessing the caregivers’ perception is also necessary to
better understand the family dynamics and how these can influ-
ence the success or failure of transitioning care. 

Peer Relationships
Peer relationships represent another vital and influential compo-
nent of an adolescent’s development and well-being. For adoles-
cents with chronic disease, “fitting in” with their peers represents
one of their most significant concerns.3 For adolescents with mul-
tiple sclerosis (MS), negative peer reactions (eg, peers fearful of
injections) were associated with the adolescents’ experience of
loss, rejection, and isolation.10 While adolescents who received
positive reactions from their peers (showing interest in learning
more about their disease and medications, and providing emo-
tional support) were associated with having greater acceptance of
their disease. Encouraging these adolescents to find positive peer
relationships is vital to acceptance of their condition and will po-
tentially lead to greater treatment adherence.

Pediatric Medical Practice Model
Family-centered care has been a standard of care recommended
and instituted by the American Academy of Pediatrics (AAP) since
2003.11 Pediatric providers are encouraged to include the patient
(when age-appropriate) and caregivers in medical decisions. Fam-
ily-centered care is particularly essential for children with PAH on
intravenous or subcutaneous prostacyclin therapy, as the health
care team requires the commitment and involvement of the fam-
ily to safely and effectively administer this medication. 

Since the adult caregiver is legally responsible for the child
until the age of 18 years, the caregiver is required to be involved
in making all medical decisions in most cases. Thus, most inter-
actions with the health care team involve both the patient and the
caregiver.12 This necessary caregiver dependence limits the op-
portunity for adolescents to have individualized interaction with-
out the caregiver and for autonomy in medical decision making.  

Despite adequate preparation for transition of care, stark con-
trasts in the pediatric and adult practices and settings cannot be
fully realized until experienced by the patient and family at the
time of care transfer (Table 1). Recognizing these differences 
may help the health care team understand the patient and care-
giver’s perception and experience when the patient enters the
adult practice. 

Pediatric and adult providers must understand how the factors
of disease timing and severity, mental health, family and peer re-
lationships, and pediatric medical care can influence the psy-
chosocial development of adolescent patients with PAH to better
meet the needs of this patient population and to provide a suc-
cessful and smooth transition into adult care.  

Transitioning Care 
Current Practice
Despite the recognized need for a smooth transition of adolescent
patients from the pediatric to adult practice, the medical com-
munity has not adequately met this need. For example, of 170 CF
programs surveyed, only 28% of the pediatric CF programs report
consistently offering visits focused on transition of care.13 Fewer
than 25% of these programs usually or always provide educational
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materials regarding transition. While 50% of CF programs con-
sistently performed readiness assessments, only 18% of all pro-
grams had specifically designed transition programs to support
the adolescent’s development of readiness skills.  

Similarly, only one-third of pediatric cardiology centers pro-
vide structured transition programs for their patients.14 The age of
18 years is often cited as the criterion for transitioning, with the
majority of patients transitioning sometime between age 18-21
years.13,14,15 Surveyed adolescent patients and caregivers noted
that at least one joint visit with the patient, caregiver, and pedi-
atric and adult providers prior to transition of care was beneficial
in providing them with greater confidence in the new provider,
and greater satisfaction with subsequent medical care.16

Patient Perspective 
Understanding the patient’s perspective and expectations through-
out the transition process, whether formalized or not, can provide
valuable information to improve current transition practices. Prior
to actual transition of care, most adolescents report being indif-
ferent or apathetic to the prospect of transitioning to an adult
provider.17 Although 74% of surveyed adolescents with sickle cell
disease reported transition to adult care to be “extremely impor-

tant,” 79% of these adolescents reported having little or no prior
thought about transition.18

In terms of transition timing, 8 of 11 adolescent kidney trans-
plant recipients reported that they did not feel involved in the de-
cision of when they would be transitioned.19 Although rare, a few
adolescents have reported requesting transition before the re-
quired age criterion because they felt out of place in a pediatric
setting and were treated more as a child rather than an adult.20

When transition to the adult center was pending in the near fu-
ture, the adolescents’ greatest concern was their uncertainty of
the adult clinic organization, and available support and resources
once transitioned.17,21 These concerns indicate a need for further
education about this setting before transfer of care is completed.
These patients also indicated that once in the adult center, they
would expect the information to be primarily directed to them.
However, they still wanted the provider to communicate the same
information to their caregivers as well.21

After completing the transition of care, patients who reported
having their needs and expectations met during the transition
process were more likely to be satisfied with the care they were
currently receiving.20

Table 1. A Clash of Cultures: Pediatric Medicine vs Adult Medicine. 
(Please note that these general comments may not be applicable to all practices.)

Pediatric Medicine    Adult Medicine

Family-centered care Adult-oriented (autonomous) care 
• Increased and often complete caregiver involvement in • Patient is focus of all conversations, and is expected to make 

medical care (age-dependent) all medical care and treatment decisions with MD24

• Caregiver serves as the primary decision maker for ill child • Patient required to consent for medical team to communicate
• Child often not a part of decision-making process with extended family 

(age-dependent) • Assumed belief that patient understands medical condition
• Medical team primarily addresses caregiver. Child often and information presented by medical team 

hears information from parents (age-dependent)

Pediatric health care team Adult health care team
(in addition to MD and RN) (in addition to MD and RN)
• Child life specialist, social workers, child psychologist, • Medical professionals trained in adult patients’ needs, 

hospital school teachers, medical play therapy conditions, and treatment options
• Pediatric-friendly clinics and hospital rooms • Adult-focused clinics and hospital rooms
• Access to peers in inpatient and outpatient settings • Focus on adult culture
• Staff trained to address the unique needs of adolescent • Decreased access to young peers in inpatient and 

population outpatient settings

Shared information Confidentiality
• Adolescent patient not expected to make decisions regarding • Patient is decision maker 

care without parental involvement • Information regarding patient condition and treatment 
• Information communicated openly to all immediate options are protected and confidential unless patient elects 

family members to share 
• Communication maintained between hospital and • Education of disease process and treatments primarily 

school settings provided to patient
• Collaborative effort to communicate information related to • Patient information is not disclosed unless requested

disease and treatment options to patient and family11

Focus on disease and development24 Focus on disease24
• Multidisciplinary efforts to aid children in meeting • Disease-specific focus of all information and treatment 

developmental milestones options 
• Limited attention given to developmental needs 
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Caregivers’ Perspective 
Unlike their children, caregivers tend to be more anxious and ex-
perience difficulties coping with the transition of care.16,17 Care-
givers of children with congenital heart disease have reported that
they consider the pediatric specialist and cardiac surgeons to be
the ones who saved their children’s lives.21 These caregivers may

be anxious to leave their long-term rela-
tionship with the pediatric provider and
transition to a new provider.17 They are
also concerned that these new providers
may not be adequately knowledgeable
about their children’s condition, may
have higher expectations for the children
to be independent, and may not involve
the caregivers in the plan of care.17

Adult Health Care Providers’ Perspective
The perspective and experience of the
adult health care team can provide in-
valuable insight into the effectiveness of
current practices of transitioning ado-
lescent patients into adult programs. For
successful transition, these providers
should engage in the transition process
with the patient, caregiver, and pediatric
team. 

Active participation of adult pro-
viders throughout the transition process
may increase their understanding of ado-
lescent development, improving their
confidence and ability to care for these
patients. Of a large group of adult gas-
troenterologists surveyed, 89% felt that
adolescent developmental issues were
important.22 However, only 46% felt
competent addressing their develop-
mental and mental health issues.  

Internists were also surveyed and re-
ported concerns of the adolescent pa-
tients’ ability to make decisions inde-
pendently and of caregivers relinquish-
ing their involvement in their children’s
care after the transition was com-
pleted.23 This latter concern should be
contrasted with caregivers’ concerns that
the adult provider would not want them
in the clinic room at the time of the first
visit or involved in their children’s care.19

The internists also expressed concern
about their inexperience addressing end-
of-life issues with young adult patients,
and potential end to the doctor-patient
relationship at an early age.23 The con-
cerns of the health care provider, pa-
tient, and caregiver illustrate the need
for a frank discussion with all 3 parties
to delineate roles and appropriate ex-
pectations when the patient first enters
the adult practice.

Much of the current literature on
transition programs focuses on the lack

of standardized practices, underscoring the need for more formal
and standardized programs.13,14 Few studies have assessed the
effectiveness of current transition programs on health outcomes.
Further studies must be performed to examine the effectiveness
of existing transition programs to determine which components
of these programs promote safe and efficient transition of care. 

Table 2. Essential Components of a Transition Program.

Prior to initiating transition:
• Assess and evaluate adolescent patient’s cognitive and psychosocial development
• Screen patient and caregiver for depression

Initiation of transition:
• Discuss concept of transition of care with patient (10-14 years of age) and caregiver 
• Clearly define roles and role expectations for the patient, caregiver, and pediatric 

provider12,21

• Educate caregivers to guide through safe transition of care
• Create goals and timeline for transition with the patient and caregiver26,28

• Provide educational materials, if available
• Interval assessment and review of age and developmentally appropriate expectations 

and goals 

Goals and expectations for patient to meet before transition:
• Understanding of diagnosis and medical history26

• Knowledge of medical therapies (medications—doses, frequency, and purpose)
• Additional medical knowledge: 

-Need for specific monitoring and anesthesia care, if applicable
-Endocarditis prophylaxis, if applicable26

-Pregnancy risk and contraception 
-Drug and alcohol abuse

• Self-management of care
-Self-administration of oral medications
-Self-administration of IV/SQ medication (interim steps to master—observe 
caregiver preparation, complete under caregiver supervision, self-preparation)
-Central venous catheter care

• Knowledge of purpose and adherence to diagnostic studies, including serum lab 
tests (eg, LFTs, INR)

• School/work plans—adaptation of school or work to disease and treatment
• Secure health insurance coverage as adult27

Just prior to transition:
• Arrange joint visit including patient, caregiver, pediatric and adult care team16 in 

pediatric setting 
• Review medical summary during joint visit26,28

-Summary should include (but may not be reviewed during visit): psychosocial 
development, mental health, family involvement, treatment adherence, end-of-life 
issues 

• Provide formal written summary to patient and adult care team26

• Discuss timing for initial visit at adult practice and frequency of visits
• Review need for further follow-up with other specialists, if applicable
• Provide written material and verbal review of organizational order of adult setting17,19-21

• Tour the adult center
• Identify adult care team members, provide contact information (designated 

point person)

After transition to adult program:
• Arrange overlap visit—pediatric provider attends initial clinic visit
• Redefine roles and role expectations for the patient, parent, and adult provider21

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-24 via free access



236 Advances in Pulmonary Hypertension

Components of Transitional Care for Consideration  
Finally, Table 2 lists the components of care that should be in-
cluded in a transition program. Since there continues to be very
limited outcomes data demonstrating the effectiveness of insti-
tuted transition models, the recommendations listed in the table
have not all been validated in formal studies. Therefore, the pe-
diatric and adult health care teams should work collaboratively to
formalize a transition program that best meets the patients’ needs. 

Conclusion
Current practices to transition care of adolescent patients with a
chronic disease demonstrate that health care providers must im-
prove their practice to meet the needs of these patients. Under-
standing the factors that impact the development of adolescents
with PAH and implementing the essential components of transi-
tional care into practice may help to provide these patients with
the knowledge and skills necessary to independently and safely
manage their own care. The demands of PAH therapies, and the
complex and serious nature of this disease warrant health care
providers to prioritize the implementation of an effective transition
program in order to truly provide comprehensive care that meets
the medical and psychological needs of these adolescents.

References
1. Stam H, Hartman EE, Deurloo JA, Groothoff J, Grootenhuis MA. Young
adult patients with a history of pediatric disease: impact on course of life and
transition into adulthood. J Adolesc Health. 2006;39:4-13.
2. Stein RE, Jessop DJ. A noncategorical approach to chronic childhood ill-
ness. Public Health Rep. 1982;97:354-362.
3. Wolman C, Resnick MD, Harris LJ, Blum RW. Emotional well-being among
adolescents with and without chronic conditions. J Adolesc Health. 1994;15:
199-204.
4. Neumark-Sztainer D, Story M, Resnick MD, Garwick A, Blum RW. Body
dissatisfaction and unhealthy weight-control practices among adolescents with
and without chronic illness: a population-based study. Arch Pediatr Adolesc
Med. 1995;149:1330-1335.
5. Boyce WF, Davies D, Raman SR, et al. Emotional health of Canadian and
Finnish students with disabilities or chronic conditions. Int J Rehabil Res.
2009;32:154-161.
6. Insabella G, Grey M, Knafl G, Tamborlane W. The transition to young adult-
hood in youth with type 1 diabetes on intensive treatment. Pediatr Diabetes.
2007;8:228-234.
7. DiMatteo MR, Lepper HS, Croghan TW. Depression is a risk factor for non-
compliance with medical treatment. Arch Intern Med. 2000;160:2101-2107.
8. Bartlett SJ, Krishnan JA, Riekert KA, Butz AM, Malveaux FJ, Rand CS. Ma-
ternal depressive symptoms and adherence to therapy in inner-city children
with asthma. Pediatrics. 2004;113:229-237.
9. Butler JM, Skinner M, Gelfand D, Berg CA, Wiebe DJ. Maternal parenting
style and adjustment in adolescents with type 1 diabetes. J Pediatr Psychol.
2007;32:1227-1237.
10. Thannhauser JE, Mah JK, Metz LM. Adherence of adolescents to multi-
ple sclerosis disease-modifying therapy. Pediatr Neurol. 2009;41:119-123.

11. American Academy of Pediatrics, Task Force on the Family. Family pedi-
atrics: report of the Task Force on the Family. Pediatrics. 2003;111:1541-
1571.
12. Clarizia NA, Chahal N, Manlhiot C, Kilburn J, Redington AN, McCrindle
BW. Transition to adult health care for adolescents and young adults with con-
genital heart disease: perspectives of the patient, parent, and health care
provider. Can J Cardiol. 2009;25:317-322. 
13. McLaughlin SE, Diener-West M, Indurkhya A, Rubin H, Heckmann R,
Boyle MP. Improving transition from pediatric to adult cystic fibrosis care: les-
sons from a national survey of current practices. Pediatrics. 2008;121:e1160-
e1166.
14. Hilderson D, Saidi AS, Van Deyk K, et al. Attitude toward and current
practice of transfer and transition of adolescents with congenital heart dis-
ease in the United States of America and Europe. Pediatr Cardiol. 2009;
30:786-793.
15. Flume PA, Anderson DL, Hardy KK, Gray S. Transition programs in cystic
fibrosis centers: perceptions of pediatric and adult program directors. Pediatr
Pulmonol. 2001;31:443-450.
16. Dabadie A, Troadec F, Heresbach D, Siproudhis L, Pagenault M, Bretagne
JF. Transition of patients with inflammatory bowel disease from pediatric to
adult care. Gastroenterol Clin Biol. 2008;32:451-459.
17. Anthony SJ, Martin K, Drabble A, Seifert-Hansen M, Dipchand AI, Kauf-
man M. Perceptions of transitional care needs and experiences in pediatric
heart transplant recipients. Am J Transplant. 2009;9:614-619.
18. McPherson M, Thaniel L, Minniti CP. Transition of patients with sickle
cell disease from pediatric to adult care: assessing patient readiness. Pediatric
Blood Cancer. 2009;52:838-841.
19. Chaturvedi S, Jones CL, Walker RG, Sawyer SM. The transition of kidney
transplant recipients: a work in progress. Pediatr Nephrol. 2009;24:1055-
1060.
20. Brumfield K, Lansbury G. Experiences of adolescents with cystic fibrosis
during their transition from paediatric to adult health care: a qualitative study
of young Australian adults. Disabil Rehabil. 2004;26:223-234.
21. Moons P, Pinxten S, Dedroog D, et al. Expectations and experiences of
adolescents with congenital heart disease on being transferred from pediatric
cardiology to an adult congenital heart disease program. J Adolesc Health.
2009;44:316-322.
22. Hait EJ, Barendse RM, Arnold JH, et al. Transition of adolescents with in-
flammatory bowel disease from pediatric to adult care: a survey of adult gas-
troenterologists. J Pediatr Gastroenterol Nutr. 2009;48:61-65.
23. Peter NG, Forke CM, Ginsburg KR, Schwarz DF. Transition from pediatric
to adult care: internists’ perspectives. Pediatrics. 2009;123:417-423. 
24. Rosen D. Between two worlds: bridging the cultures of child health and
adult medicine. J Adolesc Health. 1995;17:10-16.
25. Bell LE, Bartosh SM, Davis CL, et al. Adolescent transition to adult care
in solid organ transplantation: a consensus conference report. Am J Trans-
plant. 2008;8:2230-2242.
26. Knauth A, Verstappen A, Reiss J, Webb GD. Transition and transfer from
pediatric to adult care of the young adult with complex congenital heart dis-
ease. Cardiol Clin. 2006;24:619-629.
27. Callahan ST, Cooper WO. Continuity of health insurance coverage among
young adults with disabilities. Pediatrics. 2007;119:1175-1180.
28. Rosen DS, Blum RW, Britto M, Sawyer SM, Siegel DM; Society for Ado-
lescent Medicine. Transition to adult health care for adolescents and young
adults with chronic conditions: position paper of the Society for Adolescent
Medicine. J Adolesc Health. 2003;33:309-311. �

3. Swanson KL, Wiesener, RH, Nyberg SL, Rosen CB, Krowka MJ. Survival
in portopulmonary hypertension: Mayo Clinic experience categorized by
treatment subgroups. Am J Transplant. 2008;8(11):2445-2453.
4. Roberts KE, Fallon MB, Krowka MJ, et al; Pulmonary Vascular Complica-
tions of Liver Disease Study Group. Genetic risk factors for portopulmonary
hypertension in patients with advanced liver disease. Am J Respir Crit Care
Med. 2009;179(9):835-842.
5. Kawut SM, Krowka MJ, Trotter F, et al; Pulmonary Vascular Complicati-
ons of Liver Disease Study Group. Clinical risk factors for portopulmonary
hypertension. Hepatology. 2008;48(1):196-203. 
6. Krowka MJ, Swanson KL, Frantz RP, McGoon MD, Wiesner RH. Portopul-

monary hypertension: results from a 10-year screening algorithm. Hepatol-
ogy. 2006;44(6):1502-1510.
7. Le Pavec J, Souza R, Herve P, et al. Portopulmonary hypertension: survival
and prognostic factors. Am J Respir Crit Care Med. 2008;178(6):637-643. 
8. Hoeper MM, Seyfarth HJ, Hoeffken G, et al. Experience with inhaled ilo-
prost and bosentan in portopulmonary hypertension. Eur Respir J.
2007;30(6):1096-1102. 
9. Sussman N, Kaza V, Barshes N, et al. Successful liver transplantation fol-
lowing medical management of portopulmonary hypertension: a single-cen-
ter series. Am J Transplant. 2006;6(9):2177-2182.
10. Reichenberger F, Voswinckel R, Steveling E, et al. Sildenafil treatment
for portopulmonary hypertension. Eur Respir J. 2006;28(3):563-567.
11. Ashfaq M, Chinnakotla S, Rogers L, et al. The impact of treatment of
portopulmonary hypertension on survival following liver transplantation. Am
J Transplant. 2007;7(5):1258-1264. �

Ask the Expert
(continued from page 197)

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-24 via free access




