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Introduction

Organ transplantation is a procedure that can save and

prolong the life of individuals with end-stage heart, lung,

liver, kidney, pancreas and small bowel diseases.

Improved surgical techniques and new immunosuppres-

sive drugs have led to transplantation being performed in

increasing numbers of patients with excellent results in

terms of survival [1–3]. The increase in the number of

transplanted patients has given rise to a new socio-med-

ical community of transplanted people, characterized by

specific psychopathological and clinical features.

Clinically, transplanted people may have medical com-

plications because of their immunosuppressive therapy,

both in the short term (hypertension, diabetes, renal fail-

ure, hypertrichosis, gingival hyperplasia, etc.) and in the

long term (chronic allograft dysfunction, recurrence of

previous organ disease, de novo neoplasia). In the psy-

chological sphere, transplanted people show changes in

their relationships with their families and the medical

staff, both because of their lengthy chronic disease and

because of the transplant surgery, experienced as a ritual

of death and rebirth to a new life [4]. Regaining bodily

integrity is often complex because people have difficulty

in accepting the new organ as part of the own body and

not as a separate identity. Returning to physical activity,

social relationships and work after transplant surgery

may also be associated with psychopathological distress

[5,6].

The goal of transplantation is not only to ensure their

survival, but also to offer patients much the same state of

health as they enjoyed before the disease, achieving a bal-

ance between the functional efficacy of the graft and

patient’s psychological and physical integrity. That is why

a change has been seen in the evaluation of medical inter-

vention in the field of organ transplantation, as in other

medical fields [7,8]. Previously used parameters, such as

clinical judgment, biochemical and instrumental tests and

survival rates, have been integrated with new indicators

evaluating the relationship between the costs (both

human and economic) and benefits of any intervention in

terms of quality of life (QoL) [9,10]. The question is not

only whether and how long a patient will survive, but also

how any treatment may affect the patient’s QoL.
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Summary

Organ transplantation is a procedure that can save and prolong the life of indi-

viduals with end-stage heart, lung, liver, kidney, pancreas and small bowel dis-

eases. The goal of transplantation is not only to ensure their survival, but also

to offer patients the sort of health they enjoyed before the disease, achieving a

good balance between the functional efficacy of the graft and the patient’s psy-

chological and physical integrity. Quality of life (QoL) assessments are used to

evaluate the physical, psychological and social domains of health, seen as dis-

tinct areas that are influenced by a person’s experiences, beliefs, expectations

and perceptions, and QoL is emerging as a new medical indicator in transplan-

tation medicine too. This review considers changes in overall QoL after organ

transplantation, paying special attention to living donor transplantation, pedi-

atric transplantation and particular aspects of QoL after surgery, e.g. sexual

function, pregnancy, schooling, sport and work.
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Quality of life

Definition

The term QoL was first used about 50 years ago in the

USA in relation to socio-economic research in the field of

‘well-being’, identified as the satisfaction of people’s needs

[11]. It became central to debates on issues as diverse as

the adequacy of governmental protection of the environ-

ment, the thoroughness of international development

plans [12], and the ethically acceptable termination of

medical treatment for incapacitated neonates, comatose

accident victims and other people on life support systems

[13].

In the medical field, interest in QoL has steadily

increased since 1948, when the World Health Organiza-

tion defined health as being not only the absence of dis-

ease and infirmity, but also the presence of physical,

mental and social well-being [14]. The term QoL refers to

the physical, psychological, and social domains of health,

seen as distinct areas that are influenced by a person’s

experiences, beliefs, expectations, and perceptions [15].

This definition reflects two fundamental concepts: (i) that

health has multiple dimensions (physical, mental and

social) and (ii) that health is more than the absence of

disease. There has been an increasing consensus regarding

the centrality of a patient’s feelings in the assessment of

health status. The conventional outcomes considered as

important endpoints by clinicians need to be integrated

with patients’ opinions of their health, reflecting how they

really feel, and how much their disease affects their way

of life. As expectations regarding health and the ability to

cope with limitations and disability can greatly affect a

person’s perception of health and satisfaction with life,

two people with the same objective health status may

have a very different QoL.

Measuring QoL

The concept of QoL is difficult to define because of its

multidimensional aspects and is also difficult to quantify.

According to the WHO [15], the main domains of QoL

are: (i) the physical domain, which includes independence

in activities of daily living and symptoms of disease; (ii)

the psychological domain, involving emotional, cognitive

and behavioral status; and (iii) the social domain, how

people perceive their role and relationship with other

people.

Because many of the components of QoL cannot be

observed directly, they are typically assessed according to

the classical principles of item-measurement theory [9].

Psychometric tools are used to explore each domain using

groups of questions (items). The number of items is a

crucial feature of any such tool, because it influences the

sensitivity of the assessment and the questionnaire’s

acceptance by the subject. Answers are converted into

numerical scores that are then combined to yield ‘scale

scores’, which may be further combined to yield domain

scores or other summary scores of statistical interest.

Questionnaires may be administered by means of inter-

views or self-administered.

Generic QoL tools are used in general populations to

assess a wide range of domains applicable to a variety of

states of health, conditions and diseases. They are usually

not specific to any particular disease and are therefore

most useful in conducting general research and drawing

comparisons between different diseases. A generic instru-

ment can provide a basis for comparing a sample of

patients with other groups of chronically ill patients or

with normative general population data [16,17]. Genera-

tion of such QoL data can potentially help both medical

decision makers and policy planners evaluate the impact

of a chronic disease and allocate medical resources for

treatment of patients with chronic diseases [18]. All these

generic instruments are sensitive to QoL modifications

due to any kind of intervention (medical, surgical, or

social) and they evaluate both physical dimension (health

status and health perception) and mental or psychological

dimension (including a psychopathological assessment).

The main differences among these instruments are related

to the degree to which they emphasize objective when

compared with subjective dimensions, the extent to which

various domains are covered (i.e. the number of items

and categories), and the format of the questions. The

most used are the Nottingham Health Profile (NHP)

[19], Sickness Impact Profile (SIP) [20], Short-Form 36

(SF-36) [21], LEIPAD Quality of Life [22].

Disease-specific instruments focus on the domains

most relevant to the disease or condition under study and

on the characteristics of patients in whom the condition

is most prevalent. Disease-specific instruments are most

appropriate for clinical trials in which specific therapeutic

interventions are being evaluated. As for organ transplan-

tation, the most relevant are the Liver Transplant Data-

base Quality of Life Questionnaire (LTD QoL) [23], and

the End-Stage Renal Disease Symptom Checklist-Trans-

plantation Module (ESRD-SCL) [24].

Despite the high number of both generic and disease-

specific instruments, up to now there is no consensus

about the ‘gold standard’ instrument to measure QoL,

and this may limit the comparability of the results. A

limitation of generic profiles is that they may not focus

adequately on the area of interest for a specific patient or

disease, and may lack the sensitivity to detect important

changes in status over time. Disease-specific instruments,

in contrast, are designed to relate more closely to tradi-

tional clinical disease measures, and have the potential for
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increased responsiveness [16]. Some researchers seem to

have concluded that in the absence of an accepted stand-

ard, the best strategy is to multiply the number of ques-

tionnaires employed to explore different aspects of

health-related QoL [16].

Quality of life and transplantation

In transplantation medicine, as in other medical fields,

the traditional ‘biomedical model’ of health based on

molecular biology, genetics, physiology and biochemistry

[7] is being integrated with the ‘social science model’ of

health, based on psychosocial and economic grounds

[25]. The high cost of transplantation, at a time when

health-care expenditure is under severe scrutiny, induces

its proponents to defend the procedure on the strength of

both ‘lives saved’ and ‘QoL gained’ [9].

Interest in QoL as an outcome variable of transplanta-

tion surgery has prompted an increasing number of pub-

lications, from 117 between 1989 and 1993 to 3500 by the

end of 2005 (http://www.ncbi.nlm.nih.gov).

Quality of life and heart transplantation

Heart transplantation has a more dramatic impact on life

expectancy and QoL than when other organs are involved

because the heart is seen as the keeper of life and the

focus of feelings. A significant overall improvement in

QoL is perceived immediately after the operation, as

demonstrated by numerous studies in the last 10 years

[26–30]. The impact of improved physical condition on

psychological distress is already evident 3 months after

transplant surgery and is mainly due to the improvement

in cardiopulmonary, neuromuscular and emotional symp-

toms [31]. Any early post-transplant dermatological, neu-

rological and gastrointestinal complications related to the

immunosuppressive therapy is associated with a greater

psychological distress and this, together with compliance

problems, is a predictor of physical morbidity and mor-

tality 1–3 years after surgery [32].

Recent data confirm the better long-term QoL after

transplantation too [33–35]. Fisher et al. [34] showed that

this was evident not only in the physical domain (home

management, mobility, ambulation, eating behavior, body

care and movement, sleep and rest) and social dimension

(social interaction, recreation and pastimes, etc), but also

in the psychological dimension (depression, emotion,

etc). The improvement was stable up to 5 years after the

surgery and was not correlated with age, rejection epi-

sodes, preoperative medical parameters or medication.

Concerning age in particular, recent anesthesiological and

surgical advances have enabled transplantation to be

offered to patients more than 54 years old, with mortality

and morbidity rates as good as in younger patients, and

an even better QoL in terms of emotional reactions [36].

These good results in terms of QoL have been con-

firmed in a group of 69 patients surviving up to 13 years

after transplantation, all of them in fairly good physical

health and with a QoL similar to that of the general pop-

ulation of equivalent familial, social and occupational

status [35]. Livi et al. [37] showed an improvement in

self-care, life expectancy, physical status, and depression/

anxiety in patients up to 8 years after transplantation by

comparison with patients in the waiting list, but found

no improvements in social relationships or cognitive

functioning after surgery.

Predictors of QoL after heart transplantation are pri-

marily psychological. A study on 232 patients showed that

66% of the variance in QoL was explained by psychologi-

cal factors (less stress, more information forthcoming

from health-care providers, better perception of health,

more effective coping), together with older age and fewer

complications [38]. As a clinical determinant, the severity

of heart disease before surgery has a strong impact on

QoL: patients who were more severely ill before trans-

plantation were less satisfied with their lives and felt they

were not doing as well; they experienced more family-

related stress and used more negative coping strategies

than less severely ill patients. Patients transplanted for

dilative cardiomyopathy were more psychologically dis-

tressed (anxiety, depression, phobic anxiety and psychoti-

cism) than patients transplanted for ischemic heart

disease [37].

Quality of life and lung transplantation

In the 1992 Report of the American Thoracic Society

Workshop on Lung Transplantation, there was no men-

tion of QoL or reference to knowledge gaps related to

QoL outcomes. Information on this topic is recent and

based on a relatively small number of patients with a

short follow-up. Current studies confirm that successful

lung transplantation largely reverses the energy and phys-

ical mobility deficiencies reported by transplant candi-

dates and these improvements persist for at least several

years after transplant surgery [39–42]. In a group of 108

adult German-speaking lung transplant recipients, 75%

were very satisfied with the outcome of transplant surgery

and 92% would opt for the procedure again; the side

effects of immunosuppression proved to be a major factor

influencing their QoL [43].

Recipients who developed obliterative bronchiolitis syn-

drome experience a decline in their QoL, and the domain

particularly affected are physical and social functioning,

with a higher level of anxiety and depression [42]. Stilley

et al. [44] reported that nearly half of their patients
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showed clinically significant distress in the areas of

depression, anxiety, and anger–hostility after transplanta-

tion. Pretransplant psychiatric history, educational level,

and post-transplant support from carers and health con-

cerns were the most important independent variables cor-

relating with the recipients’ psychological outcome.

Quality of life and kidney and pancreas transplan-
tation

Overall QoL significantly improves after kidney transplan-

tation [45–48]. Particular attention has been focused on

QoL in dialyzed patients because dialysis represents an

alternative to kidney transplantation, which is not always

a life-saving procedure (as it is in the case of the heart or

liver).

Cameron et al. [49] compared emotional distress and

psychological well-being across renal replacement therap-

ies, i.e. continuous ambulatory peritoneal dialysis

(CAPD), home- and in-center hemodialysis (CHD) and

transplantation. Successful renal transplantation was asso-

ciated with less distress and more well-being than either

type of dialysis. CAPD was associated with more well-

being than CHD; and CHD was associated with more dis-

tress than home hemodialysis.

In a group of 68 patients evaluated while on the wait-

ing list and again 6 and 12 months after transplantation,

Hathaway et al. [50] showed a significant improvement in

all QoL domains. This improvement occurred early

(within the first 6 months after surgery) and remained

stable during the follow-up. When predictors were ana-

lyzed, three parameters influenced 20–54% of the variabil-

ity in QoL, i.e. number of hospital admissions

(representing early morbidity after transplantation), work

(representing economic autonomy) and social support.

A recent Japanese study reported that the improved

QoL after transplantation was mainly related to the social

and physical domains, although it did not reach the same

level as in the healthy population, particularly in relation

to the perception of overall health [51].

Although transplantation dramatically improves QoL,

there are racial, gender and socio-cultural differences in

how it is perceived after surgery. Afro-Americans achieved

a less marked improvement than Caucasian-Americans in

the affective and functional measures of QoL [52];

women scored consistently lower than men and reported

improvements mainly in functional ability, while percep-

tions of self-image remained low [52,53]; higher econo-

mic and educational levels were associated with a higher

perception of overall QoL after transplantation [53].

Quality of life also improves significantly in patients

who have combined kidney and pancreas transplants for

diabetes and end-stage renal disease. Successful pancreas

transplants were shown to stabilize or improve neuropa-

thy and prevent any recurrence of diabetic nephropathy

in simultaneous kidney grafts [54–56]. Although many

patients developed medical complications (caused by

long-term diabetes-related complications and immuno-

suppressive therapy), more positive health perceptions,

improved social interactions and greater vitality and

energy were significantly associated with successful pan-

creas–kidney transplantation [57].

Quality of life and liver transplantation

The first studies on QoL after liver transplantation were

performed using generic tools on small groups of patients

with a short follow-up, but overall QoL appeared to

improve after transplantation [58–62]. Methodologically

better results emerged from longitudinal studies providing

a dynamic assessment of QoL changes before and after

transplantation in the same group of recipients. The first

longitudinal study was conducted by Tarter et al. [63],

who evaluated changes in QoL in 53 patients studied

when listed for liver transplantation and then at least

2 years after surgery, who were compared with 35 healthy

controls. Overall QoL improved significantly after surgery

in all domains, but only the physical domain reached lev-

els similar to those of the control population, whereas the

psycho-physical domains remained lower. These findings

were further confirmed by Bravata et al. [64] on a meta-

analysis of 49 studies reporting data on 3576 transplant

recipients: QoL domains affected by physical health

showed higher improvement after transplantation than

those affected by psychological functioning.

As for the sample size considered, the most important

study so far is the longitudinal one by Belle et al. [23],

who studied QoL in 346 patients over 7 years, before sur-

gery and in the first year afterwards, using the first speci-

fic tool for evaluating QoL after liver transplantation, the

LTD QoL [23]. QoL was significantly improved by sur-

gery and became similar to that of healthy people.

As for the factors affecting the perception of QoL after

surgery, pretransplant clinical data, medical complications

and immunosuppressive therapy did not emerge as deter-

minants [65–68], whereas liver disease etiology (viral,

metabolic, cholestatic, neoplastic) does influence QoL

after transplantation. Hepatitis C virus (HCV) recurrence

after liver transplantation is reportedly the major deter-

minant of both clinical and psychological outcome after

surgery [69,70]; patients with recurrent HCV had a lower

QoL than either those transplanted for other liver disease

etiologies or those transplanted for HCV-related cirrhosis

who experienced no HCV recurrence in the graft [71–73].

Psychological distress was apparent early and affected the

scores for depression, anxiety, paranoid ideation and
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psychoticism [73]. Patients transplanted for alcohol-

related cirrhosis (an indication often questioned because

of the risk of recidivism) reported a QoL just as high as

patients transplanted for other etiologies, with lower levels

of anxiety and depression [74,75].

Quality of life and intestinal transplantation

Intestinal transplantation has become a standard treat-

ment for intestinal failure in patients with life-threatening

complications of total parenteral nutrition, but QoL eval-

uation in this setting is still scanty.

The most relevant report comes from Sudan et al. [76],

who evaluated 29 pediatric intestinal transplant recipients

(a mean 5 years after surgery, at a mean age of 11 years),

who perceived their physical and psychosocial functioning

as being the same as for normal school children; their

parents, however, perceived their children as having a

worse general health and physical functioning after intes-

tinal transplantation than their peers.

Quality of life and living donors

Organ shortages and steadily increasing waiting times for

cadaveric transplants have forced the medical community

to look for alternatives, including living donation for kid-

ney and liver transplantation. Follow-up reports concern-

ing living donor experiences are short term and primarily

focus on medical outcome. Available data on health-rela-

ted QoL issues for living donors are currently limited and

little information is available regarding factors associated

with QoL. Living donor kidney transplantation is consid-

ered a safe and effective treatment for end-stage renal dis-

ease [77]. Living nephrectomy for transplantation is

naturally of no direct benefit to the donor other than an

increase in self-esteem, but at least it is an extremely safe

procedure, with a worldwide overall mortality rate of

0.03% [78]. Donor risks include short-term surgical risk

as well as long-term risks of impaired renal function,

hypertension and psychological problems [79]. Long-term

studies with a follow-up of 20–30 years after kidney

donation have shown no significant differences in donor

survival compared with nondonor siblings [79]. Most

donors reported a high QoL, with a boost in self-esteem

and a greater sense of well-being: 96% felt it was a posit-

ive experience. Living kidney donation has no detrimental

effect on the physical and psychological well-being of

donors a year after the operation. In a prospective, longi-

tudinal cohort study, the effect of donating a kidney was

investigated before and a year after operation [80]: before

the donation, the donors’ mean QoL score in the physical

domain was significantly higher than the UK value for a

healthy person; 6 weeks after surgery, it dropped to UK

normative levels, then improved again at 1 year. Donors

were not concerned about living with one kidney, and

most of them would donate again, if this were possible.

In retrospect, the surgical method (laparoscopic versus

open donor nephrectomy) did not affect donors QoL or

willingness to donate [81].

As for the recipients, the specific impact of transplanta-

tion on recipients of living related donor or cadaveric

kidneys and their QoL has received little attention. These

different forms of transplantation may prompt different

emotional responses, albeit with no apparent difference in

QoL; for instance, guilt feelings appear to be particularly

prominent in living related donor transplantation [82].

Living donor liver transplantation (LDLT) is more con-

troversial and has received criticism in the medical and

lay community [77]. It provides potential recipients with

timely transplantation, but entails a potentially significant

risk to the donor. After resection of the right hepatic

lobe, healthy donors can suffer postoperative complica-

tions and there have even been a few cases of death. Little

research has been done, however, on the psychological

issues for living donors before and after LDLT. Most

donors felt the experience had changed their lives for the

better, and more than 90% would donate again [83].

Walter et al. [84] reported that donors’ overall QoL

before LDLT was higher than in the normal population

and remained on a level with healthy people even after

LDLT, despite significant reductions in the scores for

‘physical health’ and ‘living conditions’. Postoperative

complications had no significant influence on QoL after

transplantation. A growing body of literature confirms

that the QoL of donors after LDLT is high, indicating a

positive psychosocial outcome for the majority of donors,

irrespective of donation-related complications [85–87].

The major concern is represented by physical complaints,

and postoperative pain in particular.

Quality of life and pediatric transplantation

Measuring QoL is difficult in children and adolescents,

and this is reflected in the few suitable tools available.

Several instruments rely on the opinions of a proxy (par-

ent or carer), but self-assessment by the child is preferable

wherever possible. The need for self-reporting by the child

is supported by the inconsistency observed between

assessments made by children and proxies. Although QoL

measurement is challenging, it is arousing a growing

interest in the pediatric setting, particularly in the field of

transplantation, where data are very scanty.

Pediatric and adult organ transplantation differ in

many ways, but one of the most significant differences

lies in the impact of the end-stage organ disease and

transplantation on growth and development in pediatric
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patients, which are important determinants of their QoL.

Numerous facets of transplantation may have an impact

on growth and development: age is a primary factor, with

younger recipients exhibiting the greatest catch-up

growth; graft function is important, because a reduced

glomerular filtration rate correlates with poor growth in

kidney recipients, and the need for re-transplantation is

associated with impaired growth in liver recipients; for

immunosuppression, the use of corticosteroids is avoided

or reduced because of their adverse impact on growth

and mood; then there is the risk of post-transplant infec-

tious complications, including lymphoproliferative disease

[88]. Although generally improved after transplantation,

QoL in pediatric recipients differs significantly according

to the type of organ involved, and this is related to the

impact of the end-stage organ disease on the children’s

physical, psychological and social development.

In the last 10 years, more than 2600 pediatric patients

have undergone heart transplantation, and the survival

rate at 10 years is 65%, with excellent short- and long-

term results in terms of overall survival, graft survival,

and rejection-free intervals [89]. Pollock-BarZiv et al.

[90] reported the first QoL study on 10 adolescent heart

transplant recipients, who had an excellent perceived QoL

and psychological well-being, comparable with healthy

controls. Subscale results for physical, social, and emo-

tional function provided evidence of a positive response

to transplantation. These results are consistent with other

reports, showing that the majority of children and adoles-

cents are capable of a healthy psychological function after

heart transplantation [91,92].

Lung transplantation has been performed in small

numbers of infants, children and adolescents since 1990

and, by comparison with adults, the numbers remain

small today. The main indication for lung transplantation

in children is severe pulmonary vascular disease, which is

most commonly associated with developmental abnormal-

ities or congenital heart disease; cystic fibrosis is the dom-

inant indication in older childhood and adolescence. Data

on QoL are scanty but confirm a huge improvement in

overall QoL after transplantation. Post-transplant compli-

cations related to viral infections and post-transplant

lymphoproliferative disease are more common and more

likely to be severe and life-threatening than in adult

recipients and strongly affect perceived QoL [93].

Even less experience has been gained in the field of

QoL and pediatric intestinal transplantation. There is only

one report on this matter: Sudan et al. [76] evaluated the

perception of QoL in pediatric recipients and their par-

ents and found that, beyond the perioperative period,

intestinal transplant recipients perceived their physical

and psychosocial functioning as being much the same as

normal school children. Parental proxy assessments dif-

fered, with parents perceiving a worse than normal gen-

eral health and physical functioning for intestinal

transplant recipients.

Quality of life improves significantly after pediatric

liver transplantation. It is reportedly excellent in patients

transplanted for inherited metabolic disorders [94] and

also in children under 5 years old [95]. Avitzur et al. [96]

assessed health status 10 years after pediatric liver trans-

plantation in 32 children, confirming a high self-reported

QoL in the long term, despite chronic extrahepatic mor-

bidities (Epstein–Barr virus-related malignancies in 22%

of patients, severe chronic renal failure in 77%, mild

chronic anemia in 59%, hypertension in 25%). A critical

review of the health-related QoL of children and adoles-

cents after liver transplantation suggested an improve-

ment in health-related QoL by comparison with their

pretransplant status, with a QoL that tended to be worse

than for their healthy peers and better than for those with

other chronic diseases [97].

Renal transplantation offers the best renal replacement

therapy for most children with end-stage renal disease,

improving their potential for growth and nutrition,

neurodevelopment and QoL [98]. Self-assessment of

QoL of 139 children and adolescents remaining on alter-

native therapies for end-stage renal disease showed that

QoL among transplanted children is better than in the

dialysis groups, in terms of physical activity as well as

physical and social well-being [99]. These results are

confirmed in a longitudinal prospective study with a

5-year follow-up after transplantation, which showed

that overall QoL improved but did not reach the healthy

control level [100]. Despite impressive short-term

improvements in QoL, significant long-term problems

remain unsolved, particularly in relation to severe im-

munosuppression-related side effects (including nephro-

toxicity and de novo malignancy), which are especially

relevant for pediatric recipients who will need to take

the treatment for several decades – in fact, comorbidities

are the most important determinant in children’s QoL

after transplantation [100].

Special aspects of quality of life after transplantation

Sexual function

Sexual dysfunction is highly prevalent among people with

end-stage organ disease, with a strong impact on their

QoL and a multifactorial pathogenesis, due to both dis-

ease-related and psychological factors. A survey of sexual

concerns among 768 organ transplant recipients showed

that transplantation had a positive impact on sexuality:

69.9% reported having intimate relationships, 66.7% were

satisfied with their relationship, and only 26% were not

sexually active. Different organ transplant groups did not
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differ significantly regarding satisfaction, sexual function,

or QoL [101].

In males with severe chronic liver disease, the incidence

of erectile dysfunction is reportedly higher than 70% and

this correlates with older age and protein malnutrition

[102]. Liver transplantation improves all sexual function

domains: erectile function, orgasmic function, sexual

desire, intercourse satisfaction and overall satisfaction

[103]. Despite reproductive and hormone function abnor-

malities, sexuality in cirrhotic women waiting for liver

transplantation strongly correlates with depression [104].

A year after surgery, 70% of female recipients indicated

satisfaction with their relationships, 75% had weekly

intercourse and 70% experienced orgasm with intercourse

[104], although sexual functioning remained significantly

worse in women than in men [105].

As for heart disease, the severity of ischemic coronary

disease, age, diabetes and hypertension has a negative

effect on quality of erectile function [106], but sexual

concerns are commonly experienced (but seldom voiced)

after heart transplantation. Sexual dysfunction in men

included impotence, ejaculation problems, altered libido,

and avoidance of sexual opportunities. Contributing fac-

tors to these sexual difficulties were fear of death during

coitus, effects of medication on interest and ability to

function, body-image concerns, depression, uncertainty

about the sexuality of the donor, and altered roles and

responsibilities within the family [107].

Renal transplantation has varying effects on sexual

function: 35% of patients only reported an improvement

in overall sexual function after surgery, although hormone

profiles had largely returned to normal [108]. Sexual

desire increased significantly compared with 6 months

pretransplant, but about 25% of men and women

remained sexually dysfunctional [109]. Erectile dysfunc-

tion regresses after renal transplantation, but remains

common (35.8%), with a multifactorial pathogenesis:

hemoglobin level, diabetes mellitus and/or peripheral

neuropathy have a significant and independent negative

impact on erectile function [110].

Sirolimus, one of the newer immunosuppressive agents,

has recently been shown to impair gonadal function in

male heart and kidney transplant recipients, reducing

total testosterone levels and increasing gonadotropic hor-

mone levels, but it remains to be seen whether sirolimus

affects other aspects of sexual function [111,112].

Pregnancy

Organ transplantation offers the best prospect of preg-

nancy in fertile women with various types of end-stage

organ disease. Based on data from the USA National

Transplantation Pregnancy Registry (NTPR), more than

70% of post-transplant pregnancies end in a successful

live birth [113]. Experience comes mainly from kidney

transplants [114–116], followed by the liver [117–119]

and heart [120,121]. Most pregnancies do not signifi-

cantly affect graft function, but are associated with signifi-

cant obstetric problems. A 30-year study in Sweden on

pregnancy outcome before and after organ transplantation

showed a high frequency of pre-eclampsia (22%), preterm

birth (46%), low birthweight (41%), small size for gesta-

tional age (16%) and infant death (5% before the age of

1 year) for deliveries after organ transplantation, but no

significant increase in congenital malformation rate was

seen [122]. Cesarean section is required in 30–50% of

patients due to obstetric or maternal concerns. In the

presence of stable graft function, stable maintenance

immunosuppression and no evidence of hypertension,

patients are more likely to have successful outcomes.

Although fertility is restored early (<6 months), the cur-

rent recommendation is to wait at least 2 years after

transplantation before pregnancy [122].

A survey in Italy on 67 pregnancies in women with a

transplanted kidney, liver or heart confirms complications

at term in 25%, hypertension being the most frequent

(16%); two transplant rejections were reported and 59%

of the babies were born at term [123].

Successful pregnancies have been reported in recent

years under different immunosuppressive regimens

(cyclosporine, azathioprine, prednisolone, and tacroli-

mus), but the optimal treatment for the maximum safety

of mother and fetus remains unclear. Few data are avail-

able on the newer immunosuppressants, such as myco-

phenolate mofetil and sirolimus, so these agents are not

recommended [113].

Whether recipients should breastfeed remains contro-

versial; recent reports in the literature and the NTPR data

appear to be in favor of breastfeeding [124].

Schooling

With the increasing use and better survival rates of liver,

heart and lung transplantation for children with end-stage

disease, attention is focusing on the long-term psycholo-

gical and social implications of these procedures. Up to

40% of chronically ill children and adolescents experience

problems at school, including learning difficulties, social

maladjustment and problems with peer relationships. Lit-

tle is known about the school performance of children

after transplantation, and data are mostly extrapolated

from assessments of their overall QoL.

A significant number of children experienced difficul-

ties at school after successfully undergoing heart or

heart–lung transplantation, and their performance was

significantly worse than that of healthy children. Contrary
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to expectations, educational problems were more preval-

ent in the medium term, rather than soon after transplan-

tation. Initial diagnosis was a salient factor in post-

transplant psychological functioning at school: children

with congenital heart disease had more academic and be-

havioral difficulties than those with cardiomyopathy or

cystic fibrosis [125].

Conversely, school performance was found to improve

after renal transplantation: in a series of 47 children

observed for 10–20 years after their operation, with a 10-

year survival rate of 89%, all except three with mental

retardation were, or had been, attending normal day care

or normal school [126]. These results are consistent with

the experience of Uddin et al. [127], who evaluated 57

children with a cumulative patient survival of 87% at

10 years; 25 of the 29 school-age children with a func-

tioning graft were attending full-time school in a class

appropriate for their age and nine of the 13 older patients

were working full-time, and two part-time.

As for liver transplantation, Fouquet et al. [128] repor-

ted a good long-term survival for pediatric cases trans-

planted for biliary atresia, showing an overall patient

survival rate of 82% at 10 years with normal growth rates

and schooling in the majority of recipients: 63 of 80 chil-

dren were attending normal schools and 55 children

(69%) had suffered no delay in the education. These

results are consistent with the SPLIT (Studies of Pediatric

Liver Transplantation) [129] outcomes of 640 children

after transplantation, reporting that 89% of school-age

children were in school full-time 18 months after surgery.

When pediatric liver transplantation for metabolic disor-

ders was compared with cases of nonmetabolic disease,

results were excellent for survival, clinical and biochemi-

cal outcomes and QoL. All the school-age children were

not more than 1 year behind schedule, except for those

with pretransplant developmental delays, who remained

in special education [130].

Sports

Most transplanted people report a better QoL not only in

psychological and social, but also in physical domains

after surgery, returning to the same sort of physical activ-

ity as before their chronic illness. Yet little is known, at

present, about physical exercise and sports after trans-

plantation.

People who have received a heart, lung, liver, kidney or

pancreas transplant have different whole-body and organ

reactions to both acute exercise and regular physical

training than healthy people. The majority of cardiovas-

cular, hormonal and metabolic changes in response to

acute exertion are maintained after transplantation, but

organ denervation in heart transplant recipients reduces

the speed with which heart rate increases in response to

exercise. Sympathetic denervation impairs normal insulin

and renin response to exercise in pancreas and kidney

recipients, respectively. In contrast, hepatic glucose pro-

duction is not inhibited in liver transplant recipients dur-

ing exercise, and lung denervation does not affect the

ability to increase ventilation during physical exertion.

With a few precautions, organ transplant recipients can

exercise and do training, obtain similar effects to those

achieved in the healthy population of similar age [131].

These results have also been confirmed in the pediatric

setting: kidney transplanted children have a good toler-

ance of physical exercise, although they are smaller and

have a higher body mass index than age-matched healthy

controls [132].

Work

An important goal of transplantation is to enable patients

to return to work, and improving employment outcomes

for transplant recipients can positively contribute to a

patient’s identity, self-esteem, and QoL [133]. Detailed

information on the working lives of transplanted patients

is limited, mainly because employment after transplanta-

tion is generally considered among the QoL aspects evalu-

ating social relationships. The return to work rates

reported in the literature vary widely, moreover, from as

low as 20% to as high as 80% [134].

A recent survey on 263 patients with heart, liver and

lung transplants showed that relatively few patients

(roughly one in four of the total sample) reported that

they were working full- or part-time [135].

Clinical and demographic variables influence the return

to work after heart transplantation. In a longitudinal study

on 237 heart transplant patients, only 17% of patients were

working before their operation, when compared with 26%

who were working by 1 year afterwards. Patients who were

working either pre- or post-transplant were more likely to

have jobs that were less physically demanding. Factors sig-

nificantly associated with return to work after heart trans-

plant were better functional ability, higher education,

fewer endocrine problems, fewer acute rejection episodes

and shorter heart transplant waiting time [136].

The improvement in QoL associated with combined

kidney–pancreas transplantation provides an added

incentive for diabetics with renal insufficiency to seek

employment. At the time of transplantation, in fact, 39%

of kidney–pancreas transplant patients and 33% of kid-

ney-alone transplant patients were working at least 20 h a

week, but significantly more kidney–pancreas recipients

(73%) than kidney-alone recipients (27%) were working.

Additionally, pretransplant employment was independ-

ently associated with post-transplant work status [137].
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Better results are reported after liver transplantation.

Parolin et al. [138] showed that more than 75% of

patients were unable to work because of their end-stage

liver disease before liver transplantation, but 68% of

patients returned to work within a mean 5.9 months after

surgery. Reasons for inactivity after liver transplantation

were early retirement, unemployment and physical disabil-

ity. Postoperative complications and functional status did

not predict post-transplantation employment levels [139].

There were no significant differences between alcohol-rela-

ted and nonalcohol-related transplant recipients in the

proportions of those in employment, and students [140].

Conclusions

Health-related QoL has become a frequently used out-

come in clinical and health policy settings in the last two

decades, as expression of the centrality of patients’ point

of view in the assessment of health status. The role of

QoL evaluation is crucial particularly with respect to ther-

apies involving the allocation of scarce resources, such as

organ transplantation.

Organ transplantation represents the treatment of

choice for many patients with end-stage organ diseases,

with good outcome from a technical standpoint. In this

setting, the goal is whether and how long a patient will

survive, but also with what restrictions on QoL is such a

treatment procedure associated, in terms of patients’ abil-

ity to function both from a physical and psychosocial

standpoint, and the effect on their perceived sense of

well-being.

Most published studies report that the impact of trans-

plantation on recipients’ QoL is dramatic. The improve-

ment is significant and perceived early after surgery, with

larger gains in the dimensions of QoL most affected by

physical health and more modest improvements in areas

affected by psychosocial functioning. Despite these good

results, overall QoL after organ transplantation seems

lower than expected, whether the aim of transplantation is

to restore the same level of QoL which patients had before

developing an organ failure or a QoL as the same level of

the healthy people. This discrepancy may be related to

medical complications after surgery, to psychological diffi-

culties in psychosocial adjustments and coping strategies,

but also to the limits of the research on the field of QoL

following transplantation. In fact, the literature on QoL is

heterogeneous, with different methodologies and instru-

ments, applied to small number of patients in the majority

of cases, and based on cross-sectional more than longitud-

inal prospective studies. However, more detailed and com-

prehensive data are needed in the field of organ

transplantation and in the growing experience of pediatric

transplantation and living-related organ transplantation, to

focus attention on patient groups at higher risk of a lower

QoL. New strategies are needed to support and inform

patients on the waiting list and after organ transplantation.

Measures aiming to improve rehabilitation in specific tar-

geted areas may enable patients to resume a more fulfilling

life after their transplantation surgery.
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