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Abstract

Allogeneic stem cell transplantation was successfully performed in 1968, 
and its use has grown significantly over the past five decades with the total 
number now exceeding 1 million patients. HSCT is a curative treatment 
for many haematological cancers and other disorders. Almost 40,000 
HSCT procedures are performed Europe-wide per annum (Passweg et al., 
Bone Marrow Transplant, 2016), and with a 5-year survival around 50% 
(Friedrichs, Lancet Oncol 11(4):331–338, 2010), the number of transplant 
recipients achieving ‘long-term survival’ and with late effects directly 
related to their treatment (Majhail et al., Hematol oncol Stem Cell Ther 
5(1):1–30, 2012) is increasing. This growth in survivors is the result of 
improvements in transplant knowledge and expertise, refinements to con-
ditioning regimes, developments in supportive care and increased numbers 
of procedures due to broadening transplant indications.

The most common cause of death after transplant is relapsed disease. 
Yet, even without disease relapse, long-term survival is complex for many 
as other causes of mortality such as graft versus host disease (GvHD), 
infection, second malignancy, respiratory disease and cardiovascular dis-
ease (CVD) (Savani et al., 2011) prove difficult to address.
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Recovery post-HSCT is challenging, lasting several months to years. 
These individuals are susceptible to the development of post-treatment 
physical and psychological sequelae years to decades after completion of 
treatment leading to a reduced life expectancy with greater morbidity 
when compared to an age-adjusted population (Socié et al., N Engl J Med 
341:14–21, 1999). Survivors with late effects experience significantly 
poorer physical and mental health, report more unmet needs for care and 
have significantly greater use of health services compared with survivors 
without late effects (Treanor et al., Psychooncology 22(11):2428–2435, 
2013).

Furthermore, as the number of survivors continues to grow, their long- 
term health problems and subsequent needs demand increasing attention.

The unpredictable, complex and multifactorial nature of these long- 
term and late effects in HSCT survivors means that patients require regular 
life-long assessment guided by rigorous protocols. However, it is impor-
tant to remember that even using standardised protocols, these should be 
different for adults and children and the resulting care must be tailored to 
the needs of the individual survivor. And finally, further consideration is 
needed for the growing number of young people and adult survivors in 
long-term follow-up who have been treated in childhood and transitioned 
into adult long-term follow-up care.
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14.1  Principles of Care

Protocol-led assessment and treatment is 
included in the current FACT-JACIE standards 
(version 6), which has evolved the standard of 
care recommending the assessment of recipi-
ents for evidence of acute and chronic GVHD, 
need for vaccinations and post-transplant late 
effects.

There should be policies and procedures in place 
for monitoring by appropriate specialists of recipi-
ents for post-transplant late effects, including at a 
minimum endocrine and reproductive function, 
osteoporosis, cardiovascular risk factors, respira-
tory function, chronic renal impairment, secondary 
cancers, and the growth and development of pedi-
atric patients. (Standard B7.6.8)

A further benefit of life-long survivorship care 
is the acquisition of knowledge and understand-
ing through data collection and analysis which in 
turn facilitates the design and delivery of appro-

priate services that will better meet the needs of 
future survivors.

*Late effect: A health problem that occurs 
months or years after a disease is diagnosed or 
after treatment has been administered. Late 
effects may be caused by the primary disease or 
its treatment and may include physical, mental or 
social problems and/or secondary cancers.

14.2  Survivorship and Quality 
of Life

While there are many definitions of survivorship, 
it is widely accepted that a survivor is anyone liv-
ing after a diagnosis of cancer or ‘living with and 
beyond cancer’.

Survivorship includes ‘those who are undergo-
ing primary treatment, those who are in remission 
following treatment, those who are cured and those 
with active or advanced disease’ (DoH 2010).
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By developing and implementing strategies to 
improve the care and support for HSCT survi-
vors, we will also improve their quality of life 
and experience of care.

There are a broad range of issues experienced 
by HSCT survivors which are detrimental to 
overall quality of life (QoL) and have been 
reported in the literature.

Unmet physical or psychological needs are 
reported in 60% of cancer survivors. Beyond 
the first post-HSCT year, a fifth report psycho-
social difficulties including fatigue, social 
reintegration, finance and employment. A third 
worry about the future and their health (Baker 
et al. 1999; Andrykowski et al. 2005; Gielissen 
et al. 2006).

Finance, employment and education are 
leading survivor concerns. The economic cost 
of cancer is a substantial personal and societal 
problem; 92% of sufferers lose income, 
impacting adversely on QoL for 40% (Bieri 
et al. 2008). These are among the major chal-
lenges that significantly hinder the cancer 
patient survivorship transition from treatment 
phase to reintegration phase and limit the post-
HSCT potential for personal growth and 
fulfillment.

Work and education are immensely important 
to cancer survivors (Snyder 2002) and have 
health benefits, and interventions addressing 
return to work are cost-effective (Waddell and 
Burton 2006). Reintegrated survivors are more 
likely to self-manage (Richards 2013), make a 
positive contribution to self and society, depend 
less on the state financially and potentially reduce 
healthcare costs.

A range of psychological and psychosocial 
interventions including education, exercise, 
counselling, cognitive behavioural therapy (CBT) 
and psychotherapy have been investigated, aim-
ing to address survivor concerns and improve 
overall quality of life.

14.2.1  Quality of Life Assessment

There is a new emphasis on understanding and 
monitoring the concerns and outcomes for cancer 

survivors through the routine use of patient- 
reported outcome measures (PROMs) in follow-
 up services. Quality of life (QoL) is an important 
outcome measure following HSCT. Treatment- 
specific QoL tools exist and have been validated 
in patients receiving haematopoietic stem cell 
transplant.

Instruments for assessing QoL can be general 
or specific to a certain disease or treatment. A 
number of cancer-specific tools (QLQ – LEU, 
EORTC SF 36, FACT-G/ FACT-BMT) exist and 
can be seen in publications of large-scale studies. 
They are often holistic, assessing different dimen-
sions of well-being, such as physical, emotional, 
social/family and functional. Many of the com-
monly used scales such as EORTC and FACT are 
self-complete and produce a numeric score from 
which an inference on the relative QoL can be 
drawn.

These holistic assessments can be used to col-
lect information on individuals at set time points 
during treatment and recovery and also can 
increase our knowledge of our patients as a group 
or groups. QoL data can help us to understand the 
differences between groups, e.g. comparing QoL 
in male versus female recipients or haplo- 
identical versus cord recipients.

Standardised assessment tools can reveal 
information in certain groups or individuals that 
may not have been previously identified through 
conventional outpatient consultation alone. This 
can lead to increases in referrals to other services 
such as counselling, assisted conception, sexual 
dysfunction, social work, etc.

At a local level, this increase in referrals can 
have resource implications, but it can also lead to:

• Formalising referral pathways
• Cultivating interest and expertise in certain 

areas
• Developing services that meet the unmet 

holistic needs of the patients

Furthermore, this information can be used to:

• Identify how quality of life can be improved 
for individuals and to help plan holistic care 
for individual patients

14 Late Effects and Long-Term Follow-Up
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• Assess quality of care in individual services
• Measure progress on survivorship care across 

networks or countries

This holistic approach to assessment identifies 
individual information needs. These needs can be 
met through a discussion with a healthcare pro-
fessional, which is supported by written or multi-
media materials and offers signposting for 
individuals to high-quality information and sup-
port (Table 14.1). The table below illustrates the 
most common issues expressed through assess-
ment. They are multidimensional in nature repre-
senting psychological, physical and functional 
concerns.

14.2.2  Common Post-HSCT Concerns

14.2.2.1  Physical Well-Being
Most studies found that survivors report resump-
tion of routine physical activities but describe a 
greater number of medical problems (Mosher 
et al. 2009). Fatigue is one of the most commonly 
reported concerns, and many HSCT patients are 
dissatisfied with their energy levels many years 
after treatment. Providing information materials 
and education on fatigue management is a key 
area where nurses can positively influence this 
troubling issue (Anderson et al. 2007; Andorsky 
et al. 2006).

14.2.2.2  Psychological Distress
It is known that 5–19% of HSCT survivors 
exhibit symptoms that are consistent with post- 
traumatic stress disorder (PTSD). In those with-
out PTSD, four out of ten report clinically 
significant psychological distress at an average of 
3.4 years post-transplant. The same study found 
that there was no difference by age, gender, trans-
plant type or time following transplant (Rusiewicz 
et al. 2008).

14.2.2.3  Return to Work
HSCT survivors return to work despite ongoing 
physical and psychological symptoms. Younger 
age and higher levels of education have been 
linked to a higher probability of post-transplant 
employment. Those who are unsuccessful in 
returning to work have poorer physical, cogni-
tive and social functioning and report more pain, 
sleep disorders and distress (Mosher et al. 2009).

While return to work or education is important 
to survivors, in guiding our patients, it is essential 
to consider the following:

• Type of work
 – Physical demand
 – Environment
 – Routine
 – Hours

• Support of employer
 – Phased return is usually the optimal way of 

enabling people to return to work 
progressively

• Financial pressure
 – Many people need to return to work due to 

mounting financial difficulties
• Self-esteem

 – Some people feel ‘lost’ without their work 
identity and feel a sense of urgency to 
return

14.2.2.4  Sexuality
Evidence suggests that sexual function is one of 
the most prevalent and persistent long-term con-
cerns after HSCT.

Table 14.1 Top 10 common concerns (www.eHNA/
Macmillan.org.uk analysis 2015)

1. Worry, fear or anxiety
2. Tiredness, exhaustion or fatigue
3. Sleep problems/ nightmares
4. Pain
5. Eating or appetite
6. Anger or frustration
7. Getting around (walking)
8. Memory or concentration
9. Hot flushes/ sweating

10. Sore or dry mouth

Accessed Aug 2016
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Despite its prevalence and the range of con-
cerns that can be experienced across the entire 
sexual response cycle (Fig. 14.1), sexual func-
tion issues are under-reported. However, a 
range of sexual concerns have been described 
with a tendency for women to report more 
problems than men and women continue to 
describe more sexual concerns a number of 
years post-transplant (Mosher et al. 2009). 
Sexual function is typically multifactorial in 
origin with endocrine, mechanical and psycho-
logical factors. People  may benefit from relax-
ation, massage therapy, aromatherapy or other 
complementary procedures. Those that resume 
sexual relations in the first post-transplant year 
tend to experience fewer long-term issues (Jean 
and Syrjala 2009).

14.3  Addressing Sexuality

Sexuality is a part of each person’s life and iden-
tity and is much more than the physical act of 
sexual intercourse or sexual expression. It is also 
about less obvious components including how 
people perceive themselves as sexual beings and 
the need to be recognised, connected with, loved 
and cared for by others. Whether the person is in 
a relationship (gay, lesbian, heterosexual), is 
single or enjoys sex with one or multiple part-

ners, most people will have sexual needs and 
desires throughout their life (Osho 2002; 
Williams 2003; Quinn 2010). There is a danger 
that in seeing sexuality as merely a physical 
expression that the haematology and transplant 
care team may fail to see that sexuality is about 
the whole person including how they relate to 
others in an intimate way. Whether the patient is 
or is not sexually active during the prolonged 
treatment period before, during and after trans-
plant, patients will need support and advice from 
the team caring for them, on sexual changes, 
choices and concerns.

Sex and sexuality are largely seen as a very pri-
vate matter, and a patient and/or partner may be 
reluctant to talk about their concerns or unexpected 
changes to a member of the transplant team who 
appear busy dealing with other aspects of the treat-
ment process (Schover 1997; Twigg 2000; Mulhall 
2008). It is important that the team make it clear 
that they are there to help with sexual changes and 
worries and to know what help is available.

There may be a misconception from some mem-
bers of the transplant team that a person undergoing 
a stem cell transplant will not have an interest in sex. 
In reality, whether a person is in a relationship or 
not, human beings are born as sexual human beings 
and will die as sexual human beings (Quinn 2010). 
What that means for each person and how they will 
express that need throughout periods of their life 

Desire 
• Relationship problems 

• Body image 
• Self esteem 

• Fatigue 
• Hypoactive sexual desire disorder
• Low libido

Difficulties with arousal/ excitement
• Hormonal changes

• Infertility

Function
• Atrophic vaginitis

• Erectile dysfunction
• Vaginismus
• Dyspareunia

Orgasm

• Anorgasmia
• Changes in orgasm

• Premature ejaculation

General
• Chronic GvHD

• Fatigue and weakness
• Infections

Fig. 14.1 Range of 
concerns in relation to 
sexual response cycle 
(Adapted from 
Greenfield 2012  
www.ebmt.org accessed 
Sept 2016)
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will change. For some, people being sexually inti-
mate with their partner during the treatment and 
transplant process may bring comfort, reassurance 
and hope amidst ongoing uncertainty and change, 
while others will have no interest in being sexually 
active. However, feeling loved, accepted and cared 
for as one faces the uncertainty of transplantation 
may bring great comfort to the person and their 
partner (Schover 1997).

In a busy haematology or transplant setting, 
the team can help to facilitate times of privacy 
when the individual can be alone or with their 
partner if this is what they wish. The transplant 
team who recognise the importance of these inti-
mate moments can often organise treatments and 
interventions, at less acute points in the trans-
plant process, in order to provide these moments 
or times of privacy.

The diagnosis of cancer or indeed any illness 
and the treatments and changes required may 
have a profound impact on the person and part-
ner, affecting them physically, emotionally, 
socially and spiritually (Murphy 1990; 
Brandeburg et al. 2010). For example, facing the 
reality of temporary or permanent infertility and 
the multiple body and life changes secondary to 
disease and treatments can affect a person’s sex-
ual identity. The physical and psychological 
demands of dealing with a serious illness, the 
transplant demands and setting can interfere with 
the human sexual response cycle (desire/interest, 
arousal, readiness (penetration), orgasm and res-
olution, satisfaction). Any of these points on the 
response cycle may be affected but can be sensi-
tively addressed (Schover 1997). The team can 
sensitively support the person and the partner 
through the transplantation process and treat-
ments mindful of the impact on the person’s sex-
ual being. This includes providing accurate 
information on potential sexual changes that may 
occur, practical advice on the choice of treatment 
and interventions and a listening ear. Many sex-
ual concerns arising in the haematology and 
transplant setting can be resolved or certainly 
reduced by a member of the team simply listen-
ing to the person’s concerns and knowing how 

and where to access practical and expert help, if 
required (Schover 1997; Quinn 2010).

While some of the changes to the person’s 
sexuality may appear obvious, many of the more 
profound changes that a person may face and the 
impact they have on an individual are often hid-
den and not so obvious to others (Murphy 1990). 
Many of the treatments and changes required in 
the transplant process can affect a person’s sexu-
ality including how they relate to their own body 
and to others (Schover 1997).

It is worth considering the impact of other co- 
morbidities the person may have and the treat-
ments required for these conditions and how 
these too may affect their sexuality and their abil-
ity to have sex. In addressing sexual concerns, the 
transplant team can be proactive in supporting 
the person with body changes and psychological 
concerns that may be interfering with their sexual 
identity and sexual expression.

Members of the transplant team who are aware 
of the possible impact that treatments, the trans-
plant protocol and supportive medications may 
have on a person’s sexuality will be better able to 
speak to the person sensitively, honestly and 
clearly before the commencement of treatment. 
These issues should be an important part of the 
preparation for treatment and transplantation 
(Quinn 2010). Support may take the form of 
practical advice, including adjusting to an altered 
sex life during treatment, adequate pain/symp-
tom control, comfortable positioning during sex, 
contraception, providing private moments, advice 
on sexual aids and medical treatments or simply 
an opportunity to talk about concerns and fears 
(Table 14.2). Practical support and guidance can 
help the person returning to sexual activity after 
transplantation or simply regaining confidence in 
being sexually expressive again.

Many of the treatment agents (chemotherapy, 
targeted therapies and radiation) used in the field of 
haematology and transplantation are known to 
cause specific problems which can lead to lower sex 
drive, vaginal dryness (which may cause pain dur-
ing intercourse), erection concerns, ejaculation and 
orgasm difficulties (which may lead to loss of con-

M. Kenyon et al.
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fidence and lack of sexual enjoyment) (Brandenburg 
et al. 2010). Some drugs including the vinca alka-
loids and some targeted therapies may cause nerve 
damage giving rise to erectile dysfunction and to 
ejaculation and orgasm difficulties. Following total 
body irradiation, a small number of patients may 
experience damage to the nerve, vascular and mus-
cle tissue giving rise to possible erectile difficulties, 
including the inability to get or maintain an erection 
suitable for sexual penetration or vaginal changes 
including stenosis and/or dryness which may cause 
pain during sexual intercourse.

Women may benefit from the team explaining 
the use of vaginal lubricants and dilation to pre-
vent vaginal stenosis. Men may require support 
in exploring treatment options for erectile con-
cerns. These complications may require interven-
tions including advice on oral medications 
(sildenafil, tadalafil, vardenafil), pellet (intraure-
thral alprostadil) (MUSE), injection (intracaver-
nosal alprostadil) and appliances (vacuum 
device) to address erectile dysfunction. Hormone 
replacement therapy unless contraindicated may 
have a place, an opportunity to talk through fears 
and concerns and/or psychosexual therapy sup-
port (Brandenburg et al. 2010).

If patients are sexually active during treat-
ment, the team should advise them to use some 
form of barrier method (condoms, femidoms, 

dental dams) (Quinn 2010). This is to protect the 
patient’s partner from the minimal risk of irrita-
tion caused by a small amount of chemotherapy 
agents remaining in bodily fluids such as semen, 
urine and rectal and vaginal secretions. These 
barrier methods may also reduce the risk of infec-
tion especially if the patient is at risk of neutrope-
nia and prolonged immunosuppression. While 
individuals are advised to take steps to prevent 
infection, rarely should this prevent the person 
from enjoying sex with a partner. Occasionally 
the team may learn of partners no longer sleeping 
in the same bed for fear of contamination to their 
partner; the team can reassure the couple that this 
is not necessary and they can continue with their 
usual sleeping arrangements. The team can also 
be sensitive to the demands made and the con-
cerns that arise on the person or couple due to the 
transplant process.

Other sexual difficulties may arise due to body 
changes and other symptoms including weight 
gain or loss, skin changes, graft versus host dis-
ease, constipation, diarrhoea, nausea, fatigue, oral 
complications, depression and anxiety. The per-
son’s confidence in being sexual active may be 
affected by the unwanted body changes that occur. 
Poorly controlled symptoms, such as nausea, 
vomiting, constipation, diarrhoea, loss of appetite 
and extreme tiredness caused by the treatments 
and the underlying disease, may affect the person 
physically and psychologically. Carefully assess-
ing and managing these symptoms may enable 
the person to enjoy the comfort of sexual intimacy 
with their partner (Schover 1997).

Some of the supportive treatments used in the 
transplant setting while bringing relief to these 
unpleasant symptoms can also give rise to sexual 
difficulties. Pain relief including opiates may give 
rise to uncomfortable constipation, tiredness, nau-
sea and mucosal dryness leading to painful vagina/
anal intercourse and erectile dysfunction. Some 
anti-sickness medication while providing neces-
sary relief from nausea can effect erectile func-
tioning. While antianxiety and anti- depressant 
mediations help with stress and anxiety, these 
medications can lead to a lower sex drive, erectile 

Table 14.2 Providing support (Quinn 2010)

Sensitively listening and addressing fears
Creating time and privacy for couples to be alone
Providing adequate symptom relief
Support with body changes
Encouraging couples/sexual partners to talk to one 
another
Advice on creative foreplay (hugging, stroking, having 
a shared bath, kissing, mutual masturbation)
Advice on alternative positioning
Alternatives to sexual penetration
Guidance on sexual aids (dilators, vacuum pumps, 
dildo, toys)
Guidance on medical treatments (oral, injection, 
pellets)
Counselling

14 Late Effects and Long-Term Follow-Up
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dysfunction, ejaculatory and orgasm difficulties 
and vaginal dryness (Quinn 2010).

Many of the chemotherapy agents used in the 
haematology and transplant setting can affect the 
person’s fertility including alkylating agents 
which are known to cause most damage, result-
ing in either temporary or permanent infertility. 
For many young patients, this may be the first 
time that they have had to consider the possibility 
of planning children, and this will require support 
from the team, family and friends. Facing the 
possibility of being infertile can have a profound 
effect on how the person feels about themselves 
and their place in the world.

Patients will be advised not to plan children 
during the treatment as the drugs and the demand-
ing treatment requirements will affect the devel-
opment of the embryo leading to foetal defects 
and miscarriage. For some people/couples, it 
may be very painful having to put their plans for 
a family on hold during the treatment and trans-
plant period. Occasionally a woman may dis-
cover a cancer diagnosis during her pregnancy 
and may be advised to undergo a medical termi-
nation because the pregnancy will not be viable 
and/or in order to proceed with necessary treat-
ment. This can be a very difficult time for the 
woman and her partner; sometimes the full 
impact of this loss becomes more apparent fol-
lowing the completion of treatment.

The team can be there to talk about the impact of 
treatment and to support and advice on the possible 
options available to support fertility (Schover 1997). 
For men this may include sperm banking and the 
possibility of cryopreservation of testicular tissue, 
generally used for younger patients. For women, this 
may include cryopreservation of embryos or eggs 
and ovarian preservation. In some cases, the urgency 
of treatment may mean that fertility-saving options 
are not possible. During the transplant process, the 
focus for everyone including the patient may be on 
treating the disease, and the reality of being infertile 
becomes more important in the months and years 
following transplantation. This can be extremely dif-
ficult for patients who are beginning new relation-
ships and have to disclose this to their new partner. 
This reality can be addressed at follow-up clinics 

both in the hospital and community, ensuring the 
person has support that they can access. Individuals 
and couples may need support and advice over their 
concerns of having passed or passing on genes to 
their children predisposing them to a higher risk of 
cancer (Quinn 2010).

Some patients will be at risk of bleeding due 
to thrombocytopenia and should be advised to 
continue a sex life if they so wish but to be 
aware of reducing trauma during sex, including 
vaginal, oral and anal intercourse. Localised 
trauma may be reduced by using a more gentle 
thrusting movement during penetration or 
masturbation.

Many of the drugs used in the transplant set-
ting may bring on the early onset of menopause 
and the associated symptoms which can cause 
great distress. Medically induced menopause 
brings unwanted symptoms including vaginal 
dryness, mood changes, hot flushes, low confi-
dence and sometimes a lack of interest in sex. 
Women may find it more difficult to achieve a 
satisfactory orgasm (Brandenburg et al. 2010). It 
is important that women and their partners are 
forewarned about these symptoms but also to 
ensure these issues are revisited sensitively dur-
ing and after treatment.

Men and women may need support and advice 
on finding alternative ways to express themselves 
sexually both during and after transplant. Although 
men and women may have a reduced interest in 
sex for a period of time, their interest in returning 
to a sexually active relationship may return in 
weeks and months following the transplant.

Practical measures including the careful 
positioning of medical devices may enable a 
person to be held and hugged during prolonged 
hospitalisation. These measures also include 
reducing clutter around the persons’ bed so 
that their partner can be closer to them and 
critically reviewing and removing any unnec-
essary infection control measures that may act 
as a barrier to intimacy. Practical advice on 
how to deal with medical devices including 
urinary catheters and emptying bowels and/or 
bladder before having sex can provide greater 
comfort. While the person may lack the energy 
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to participate in sexual intercourse, they may 
wish to try alternatives including cuddling, 
hugging, lying in bed together, increased time 
for foreplay, sharing a bath or shower together 
and sharing quiet and private moments together 
(Schover 1997).

Although the sexual needs of patients in the 
highly technically setting of transplantation can 
sometimes be overlooked, the ability to be inti-
mate with a partner might be a welcome relief 
from some of the demands made on the person by 
the transplant process.

14.4  Summary

14.4.1  Wider Impact  
of Survivorship Care

Carers of those with cancer report high levels of 
emotional distress. The psychological difficul-
ties that carers report can be prolonged. This is 
exacerbated by their own lifestyle and role dis-
ruption; carers report financial difficulties and 
are often unable to work for periods themselves 
or have to give up work altogether due to their 
‘carer role’ commitment. It is important to rec-
ognise these issues and offer carers support and 
information.

14.4.2  Models of Long-Term 
Follow-Up

It is widely recognised that HSCT recipients require 
structured long-term follow-up and screening to 
reduce the morbidity and mortality demonstrated in 
those considered as long-term survivors.

There are clear guidelines around screening 
requirements (Majhail et al. 2012) but little direc-
tion on how these might best be implemented in a 
late effects (LE) service. A survey of UK trans-
plant centres identified that all had a LE service 
and most had a standard operating procedure out-
lining its process but identified wide variability in 
almost every aspect of the late effects services 
(Hamblin et al. 2017).

Important components for successful deliv-
ery of LE service include:

• Assessment tools incorporating clinical and 
psychosocial late effects

• Availability of a range of medical and allied 
health specialists

• Access to psychological services
• Implementation of second malignancy screen-

ing, e.g. mammography and PAP smear

14.4.3  Opportunities  
for Nurses

Nurses have a significant role in delivering and/or 
coordinating post-HSCT care for patients.

Nurses have an opportunity to:

• Identify useful resources for patients
• Develop post-HSCT services for patients
• Ensure that care meets the needs and concerns 

of patients
• Develop innovative roles as individual practi-

tioner and as part of a wider multidisciplinary 
team

• Develop the evidence base by leading/partici-
pating in survivorship research

• Develop creative ways of working and provid-
ing suitable clinical and supportive care

14.5  Post-transplant 
Complications 
and Surveillance

Standardisation of follow-up protocols is impor-
tant to prevent important tests being overlooked 
or being duplicated unnecessarily.

14.5.1  Second Malignancies

There is an increased risk of developing a second 
solid cancer post-transplant in the range of 2–6% 
at 10 years. Data suggests that second solid can-
cers occur twice as frequently in the transplant 
population than in the general public with this 

14 Late Effects and Long-Term Follow-Up
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increasing to threefold at 15 years. There are sev-
eral risk factors that may contribute to the devel-
opment of a second solid cancer (Curtis et al. 
1997):

• Total body irradiation
• Primary disease
• Male sex
• Pre-transplant conditioning
• Genetic predisposition contributing to initial 

cancer and subsequent malignancy

Clinicians have long been aware that radiation 
leads to second solid cancers with a latent period 
of approximately 3–5 years before developing a 
malignancy (Rizzo et al. 2009). The risk for non- 
squamous cell cancer is higher in younger 
patients (especially those under 30 years) at ten 
times that of nonirradiated patients. Other can-
cers such as breast, thyroid, brain, central ner-
vous system, bone and connective tissue and 
melanoma are all related to radiation exposure. 
Screening for some of these cancers is available 
and aids in early diagnosis (Savani et al., 2011).

All patients should be enrolled into national 
cancer screening programmes for breast, cervi-
cal, colon and skin cancer. Particular attention 
should be paid to women who receive radiation 
to their chest >800cGy to ensure they follow 
guidelines laid down for paediatric survivors. 
These state that annual mammogram screening 
should begin at 25 years of age or 8 years after 
exposure whichever occurs later. Women should 
have PAP smears annually to three yearly, and 
those with GvHD should be screened annually. 
Patients should have at least six monthly dental 
reviews and an annual thyroid assessment, and if 
any thyroid nodule is identified, imaging and 
potential biopsy should be undertaken (Savani 
et al. 2011).

At the initial consent for transplant consulta-
tion, patients should be counselled about the 
future potential risks of second malignancy. This 
is an ideal time to engage with the patient and 
help them make changes to their lifestyle that 
will have an impact on their lives moving for-
ward. Smoking cessation, a healthy balanced 
diet, taking regular exercise, reducing alcohol 

consumption and taking care of their skin in the 
sun will all have beneficial effects.

14.5.2  Systematic Post-transplant 
Screening and Investigations

A specific screening plan for transplant patients has 
been published by Majhail et al. (2012) on behalf 
of the Center for International Blood and Marrow 
Transplant Research (DeFilipp et al. 2016), 
American Society for Blood and Marrow 
Transplantation (ASBMT), European Group for 
Blood and Marrow Transplantation (EBMT), Asia-
Pacific Blood and Marrow Transplantation Group 
(APBMT), Bone Marrow Transplant Society of 
Australia and New Zealand (BMTSANZ), East 
Mediterranean Blood and Marrow Transplantation 
Group (EMBMT) and Sociedade Brasileira de 
Transplante de Medula Ossea (SBTMO).

These comprehensive guidelines written by an 
expert group in 2006 and updated in 2011 pro-
vide a consensus for screening and preventative 
measures for autologous and allogeneic stem cell 
transplant patients who have survived for at least 
6 months following transplant. There are also 
patient versions of the guidelines that can be 
found at www.BeTheMatch.org/Patient (Majhail 
et al. 2012).

The recommendations take each system and 
describe the late complication and the general 
risk factors for developing them. It goes on to 
suggest the monitoring tests and preventative 
measures that should be undertaken supported by 
associated evidence from randomised trials and if 
none is available from retrospective studies or 
from expert opinion when no evidence exists at 
all (Majhail et al. 2012).

Infection and revaccination are described else-
where in this textbook, but regardless of time 
since transplant, all presentations of infection 
should be thoroughly and rigorously investigated 
and treated aggressively. Revaccination should 
be initiated as per the widely accepted Tomblyn 
et al., (2009) guidelines.

Majhail et al. (2012) elegantly describe the 
general follow-up that a transplant patient should 
receive in a systematic order and this can be 
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applied fairly easily in the clinic environment. 
Below is a concise form of the guidance. Please 
refer to Table 14.3 for the recommended screen-
ing guidelines and the full publication for further 
details.

14.5.3  Ocular Screening

Ocular screening should commence at 6 months 
and continue on an annual basis for assessment of 
keratoconjunctivitis sicca syndrome, cataracts 
and ischaemic microvascular retinopathy. Sicca 
syndrome (vaginitis, dry skin and xerostomia) 
occur in 10–40% of patients.

14.5.4  Oral Examination

The oral cavity can be affected with chronic graft 
versus host disease (cGvHD) and, even in the 
absence of cGvHD, requires repeated assessment 
from 6 months especially if there is a sign of 
xerostomia (dry mouth) as this increases the risk 
of dental caries. Good oral hygiene and treatment 
of oral infections should be initiated promptly on 
recognition. There is an increased risk of second-
ary oral squamous cell carcinoma in those with 
oral cGvHD, and patients should be aware to 
raise concerns.

14.5.5  Pulmonary Screening

Respiratory problems include bronchiolitis oblit-
erans syndrome (BOS), idiopathic pneumonia 
syndrome (also known as interstitial pneumoni-
tis), cryptogenic organising pneumonia (COP) 
and sinopulmonary infections. Clinical review at 
6 months and annually with physical examina-
tion and history should be performed. Counselling 
with regard to smoking cessation is extremely 
important. If the patient has GvHD, then it may 
be appropriate to undertake pulmonary function 
testing, and if there is evidence of lung involve-
ment, then imaging such as inspiratory and expi-
ratory CT for air trapping to exclude BOS is 
indicated.

Table 14.3 Recommended screening and prevention 
(Majhail et al. 2012) printed with permission from 
Elsevier Inc

Recommended screening/
prevention

6 
months

1 
year Annually

Immunity

Encapsulated organism 
prophylaxis

2 2 2

PCP prophylaxis 1 2 2
CMV testing 2 2 2
Immunisations 1 1 1
Ocular

Ocular clinical symptom 
evaluation

1 1 1

Ocular fundus exam + 1 +
Oral complications

Clinical assessment 1 1 1
Dental assessment + 1 1
Respiratory

Clinical pulmonary 
assessment

1 1 1

Smoking tobacco 
avoidance

1 1 1

Pulmonary function testing + + +
Chest radiography + + +
Cardiovascular

Cardiovascular risk-factor 
assessment

+ 1 1

Liver

Liver function testing 1 1 +
Serum ferritin testing 1 +
Kidney

Blood pressure screening 1 1 1
Urine protein screening 1 1 1
BUN/creatinine testing 1 1 1
Muscle and connective tissue

Evaluation for muscle 
weakness

2 2 2

Physical activity 
counselling

1 1 1

Skeletal

Bone density testing (adult 
women, all allogeneic 
transplantation recipients 
and patients at high risk 
for bone loss)

1 +

Nervous system

Neurologic clinical 
evaluation

+ 1 1

Evaluate for cognitive 
development

1 1

Endocrine

(continued)
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14.5.6  Cardiovascular Tests

Cardiovascular disease is rare in the transplant 
setting. Clinical review at 6 months and annually 
with physical examination, blood pressure moni-
toring and history should be performed. 
Counselling with regard to a healthy lifestyle, 
taking regular exercise, maintaining a healthy 
weight, eating well and not smoking should be 
reinforced in clinic and be in line with the rec-
ommendations for the general public. Risk fac-
tors such as diabetes, hypertension and 
dyslipidaemia can be addressed with non-medi-
cation interventions, but some may require treat-
ment if this approach is unsuccessful. If any 
concerns are raised, investigations with ECG 

and ECHO and referral to cardiology may be 
needed.

14.5.7  Hepatic Complications

Liver function tests are taken at most clinical 
reviews and aid assessing for the onset of 
GvHD. Patients with pre-existing liver conditions 
such as hepatitis B or C should have monitoring 
of their viral load by polymerase chain reaction 
(PCR) and referral to a hepatologist or virologist 
for advice on ongoing antiviral therapy. Serum 
ferritin levels should be measured at 1 year, and 
those with elevated levels should be followed 
more closely and considered for chelation.

14.5.8  Renal Surveillance

Renal injury is common post-transplant as many 
drugs are nephrotoxic such as ciclosporin, amino-
glycosides, acyclovir, etc., and renal function 
should be checked at 6 months and annually there-
after. In those with chronic kidney disease (CKD), 
referral to nephrology and assessment with renal 
ultrasound and/or biopsy should be considered.

14.5.9  Musculoskeletal Assessment

Patients with GvHD and especially those receiving 
systemic steroids may encounter problems with 
muscle strength, general weakness and loss of 
function. All patients should be given advice about 
regular daily exercise. Those who have developed 
GvHD should be assessed for range of joint move-
ment to detect sclerotic changes and referred on to 
physiotherapy for active intervention.

Osteoporosis is common with reports of inci-
dence of 25–50% at 18 months (Majhail et al. 
2012). Those with ongoing GvHD requiring 
long-term use of corticosteroids are at particular 
risk. DEXA scanning is indicated and advice 
regarding diet and exercise given to optimise 
bone mineral density and falls prevention. 
Supplementation with vitamin D and calcium 
may be required.

Table 14.3 (continued)

Recommended screening/
prevention

6 
months

1 
year Annually

Thyroid function testing 1 1
Growth velocity in 
children

1 1

Gonadal function 
assessment (pre-pubertal 
men and women)

1 1 1

Gonadal function 
assessment (post-pubertal 
women)

1 +

Gonadal function 
assessment (post-pubertal 
men)

+ +

Mucocutaneous

Skin self-exam and sun 
exposure counselling

1 1 1

Gynaecologic exam in 
women

+ 1 1

Second cancers

Second cancer vigilance 
counselling

1 1

Screening for second 
cancers

1 1

Psychosocial

Psychosocial/QOL clinical 
assessment

1 1 1

Sexual function assessment 1 1 1

Majhail et al. (2012)
1 recommended for all transplantation recipients, 2 rec-
ommended for any patient with ongoing cGvHD or 
immunosuppression, + reassessment recommended for 
abnormal testing in a previous time period or for new 
signs/symptoms
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14.5.10  Neurological Assessment

All patients should be assessed annually for signs 
and symptoms of neurologic deficit such as leu-
koencephalopathy, cognitive impairment or neu-
rotoxicity as a consequence of long-term use of 
calcineurin inhibitors. Also any signs or symp-
toms of peripheral neuropathy should be exam-
ined for. If any deficit is found during routine 
assessment, the patient should be referred for 
nerve conduction studies or MRI as indicated by 
the clinical findings. A referral to a neurologist 
may be appropriate.

14.5.11  Endocrine Surveillance

Endocrine dysfunction is common following 
stem cell transplant. Thyroid function and 
gonadal testing are recommended at 1 year and 
then annually with replacement if needed. Up 
to 25% of patients who receive total body irra-
diation will have some thyroid dysfunction 
(Majhail et al. 2012). Significant gonadal fail-
ure requiring hormone replacement is more 
common in women than men as the ovaries are 
more sensitive to the effects of chemoradiother-
apy than the testes. Sexual dysfunction and 
assessment of sexual function are described 
more fully in this chapter. Sexual dysfunction is 
common although typically under-reported and 
results in impaired quality of life (QoL) and 
relationship problems.

14.5.12  Second Malignancy 
Screening

All patients should be counselled regarding the 
increased risk of secondary cancers and advised 
to monitor themselves frequently (breast and tes-
ticular examination) and report symptoms 
promptly. The median time to development is 
5–6 years post-therapy although this risk contin-
ues to rise with no plateau. Cancers of all organs 
are well described but the skin, oral cavity, CNS, 
bone, thyroid and connective tissue are more 
prevalent. Breast screening should be carried out 

for women who receive total body irradiation at 
age 25 or 8 years following exposure whichever 
is later but no later than 40 years. Cervical PAP 
smears should be performed every 1–3 years 
(yearly if presence of GvHD) in women aged 21 
and over or within 3 years of initial sexual activ-
ity whichever is earliest. Advice regarding sun 
exposure, wearing sun screen, loose fitting cloth-
ing and a hat and glasses when outside should be 
given to all patients.

14.5.13  Psychological Screening

Psychological problems may manifest in various 
ways in the post-transplant setting, and clinicians 
need to be vigilant for subtle signs and make 
appropriate referrals for interventions. Depression, 
anxiety, fatigue and psychosexual dysfunction are 
frequently observed. This often increases in the 
transition from early transplant recovery to lon-
ger-term follow-up as the patient adjusts to the 
change in life style, employment and financial 
independence. Relationships with family and 
friends may change leading to distressing out-
comes. A low level of suspicion should be main-
tained by the clinician for early signs of 
psychological distress throughout follow-up.

14.5.14  Fertility Concerns

Fertility is often lost due to high-dose treatments 
although not in all. Patients should be counselled 
thoroughly regarding safe sex in those of child-
bearing age. Those who are contemplating preg-
nancy should be referred on to specialist services 
for advice and monitoring.

14.5.15  Summary

There is no standard instrument guiding post- 
transplant care that will apply to all patients who 
have undergone stem cell transplant. Each patient 
is an individual, and, as such, an individualised 
plan needs to be generated. Large institutions 
have published guidelines, such as Fred 
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Hutchinson Cancer Research Center’s LTFU 
guidelines, the National Marrow Donor Program 
Be The Match long-term survival guidelines, the 
Livestrong Care Plan and the Passport for Cure, 
to name but a few.

The key message is that early screening leads 
to early detection and treatment, although it is not 
fully proven that this leads to better outcomes. It 
is the role of all healthcare providers to raise 
awareness for the potential for secondary effects 
of high-dose therapies and to ensure adequate 
and appropriate survivorship care. Empowering 
patients to be involved in their own long-term 
care is paramount. Having ‘buy-in’ from the 
patient will help to ensure that they are vigilant 
for subtle changes and attend screening appoint-
ments. They have self-interest at heart and are 
unlikely to forget that they require certain follow-
 up tests if they are educated in the late effects 
clinic. As they enter a passive watchful and wait-
ing period, this is the time when things can be 
forgotten, so vigilance from the patient and fam-
ily will help the clinical team avoid errors and 
omissions.

Having a written care plan or treatment sum-
mary detailing the chemotherapies, radiation and 
side effects suffered with future dates for screen-
ing is ideal and can be based on any of the pub-
lished material listed above. Educate the patient 
and family on the new normal, what can be 
expected and when, enable them to become an 
active participant in their own post-transplant 
care and help our patients navigate the potentially 
stormy waters ahead.

14.6  Metabolic Syndrome

In addition to the more familiar post-HSCT 
sequelae, metabolic syndrome (MetS) is of par-
ticular note due to its collection of cardiovascular 
risk factors that increase the risk of cardiovascu-
lar disease, diabetes mellitus and all-cause mor-
tality. Long-term survivors of HSCT have a 
considerable risk of developing MetS and subse-
quently cardiovascular disease. The estimated 
prevalence of MetS is 31–49% among HSCT 
recipients.

A series of recommendations (Table 14.4) 
have been developed (DeFilipp et al. 2016) to 
help clinicians provide screening and preventive 
care for MetS and cardiovascular disease among 
HSCT recipients. Furthermore, all HSCT survi-
vors should be advised of the risks of MetS and 
encouraged to undergo the recommended screen-
ing based on their predisposition and ongoing 
risk factors.

14.7  Compliance and Adherence 
in the Long-Term Follow-Up 
Setting

Compliance and adherence issues are common in 
HSCT survivors. Reasons given in the literature 
for refusal, noncompliance or abandonment of 
treatment include the patient’s physical discom-
fort, misunderstanding and uncertainty about the 
merits of medication, poor communication 
regarding the diagnosis and treatment regime and 
inadequate information on illness in general and 
secondary effects of the disease and its treatment 
in particular.

Five factors of adherence (WHO 2003):

 1. Health system
 2. Socio-economic
 3. Health or condition
 4. Treatment
 5. Patient

 1. Health System
A relationship based on a partnership 

between the patient, relatives and the treating 
physician improves adherence (Russmann 
et al. 2010). Insufficient and inadequate doc-
tor/patient/family dialogue, relationship, trust 
and mutual information are quoted as one of 
the most important causes of noncompliance.

Poor attention to patient education with 
regard to medication benefits and risks, side 
effects and correct dosing can result in 
decreased quality of life, more frequent con-
sultations and possible hospital readmissions. 

M. Kenyon et al.
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A whole team approach to education and sup-
port facilitates the development of joint strate-
gies that increase likelihood of adherence.

 2. Socio-economic
Reasons for noncompliance may revolve 

around a lack of resources, both in the patient’s 
finances and in the level of clinical expertise 
and medical facilities available.

The economic cost of cancer plays a sig-
nificant role in therapy adherence. Many 
patients need to travel considerable distances 
to access treatment at substantial personal 
cost. Furthermore, the majority of patients and 
many of their carers are unable to work during 
and for many months following treatment 
leading to a loss of income and a lack of finan-
cial stability.

Availability of social support services is 
yet another potent factor, especially in patients 
overwhelmed by multiple pressing needs.

 3. Health or Condition
Extensive symptoms such as nausea, vom-

iting, pain, constipation and fatigue play an 
important role in a person’s ability to manage 
medication and follow a treatment course with 
a degree of reliability.

Disease progression and declining health 
can interfere with the physical ability to 
 manage treatment and also the willingness to 
continue with treatment.

 4. Treatment
Therapy-related factors refer to the treat-

ment regime and the process of taking medi-
cation according to the regime. To optimise 
compliance requires precision and concentra-
tion and the ability to follow specific instruc-
tions around timing of dosing. Often careful 
planning around the daily programme of treat-
ment will increase the patient’s ability to fol-
low the treatment plan accurately.

Drug frequency, odour, side effects and 
prior experience of therapy can all impact 
upon and hinder compliance (Lee et al. 1992).

 5. Patient
The patient’s attitude towards their illness 

and treatment are important factors. Their 
support network, resources, disease knowl-

edge, health beliefs and expectations are cen-
tral to the degree to which they will be able to 
follow treatment.

Psychological distress or other psychologi-
cal factors may also be a cause of poor com-
pliance, often requiring professional 
intervention and support.

For many patients, a simple lack of under-
standing of the importance of regular treat-
ment or assessment is the driver for poor 
adherence or attendance. Others are afraid that 
annual check-ups may reveal sinister pathol-
ogy that they would prefer to ignore.

14.8  Immunisations Following 
Stem Cell Transplantation

Stem cell transplant recipients have a reduction 
in their antibody levels or titres to vaccine- 
preventable diseases. This ranges from 50% to 
75% loss of cover for tetanus, diphtheria, polio, 
S. pneumoniae and H. influenzae at 1 year, rising 
to 100% loss of protection at 2 years in the non- 
revaccinated patient Ljungman et al., (2009). 
This may occur in both autologous and alloge-
neic stem cell transplant patients having periph-
eral blood, umbilical cord blood or bone marrow 
transplantation. Therefore, all stem cell trans-
plant recipients should be routinely revaccinated 
(Tables 14.5 and 14.6). As limited data exists in 
alternative donor settings of cord and haplo-iden-
tical transplant, the guidelines suggest that for 
simplicity the same revaccination schedule 
should be followed for all stem cell transplant 
patients until further evidence is generated 
(Ljungman et al. 2009).

There may be some immune function derived 
from the donated stem cells, but this is unreliable 
and as such post-transplant vaccine should be 
used (Johnston and Conly, 2002).

For those patients who develop chronic graft 
versus host disease (cGvHD), it is likely that all 
immune function and protection are lost and 
Ljungman et al. (2009) recommend the same 
revaccination schedule but advocate measuring 
antibody levels pre- and post-vaccine to deter-
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Table 14.5 Vaccination of haematopoietic cell transplant recipients

Vaccine
Recommended for use after 
HCT

Time post-HCT 
to initiate 
vaccine No. of dosesa

Improved by donor 
vaccination 
(practicable only in 
related-donor setting)

Pneumococcal conjugate 
(PCV)

Yes (BI) 3–6 months 3–4b Yes; may be 
considered when the 
recipient is at high 
risk for chronic 
GVHD

Tetanus, diphtheria, 
acellular pertussisc

Yes
Tetanus–diphtheria (BII)
Pertussis (CIII)

6–12 months 3d Tetanus: likely
Diphtheria: likely
Pertussis: unknown

Haemophilus influenzae 
conjugate

Yes (BII) 6–12 months 3 Yes

Meningococcal conjugate Follow country 
recommendations for general 
population (BII)

6–12 months 1 Unknown

Inactivated polio Yes (BII) 6–12 months 3 Unknown
Recombinant hepatitis B Follow country 

recommendations for general 
population (BII)

6–12 months 3 Likelye

Inactivated influenza Yearly (AII) 4–6 months 1–2f Unknown
Measles–Mumps–Rubellag 
(live)

Measles: All children and 
seronegative adults Measles: 
BII
Mumps: CIII
Rubella: BIII
EIII (<24 months post-HCT, 
active GVHD, on immune 
suppression)

24 months 1–2h Unknown

Ljungman et al., (2009)
Reprinted with permission from Macmillan Publishers Ltd: Bone Marrow Transplantation, 44, 521–526; doi:10.1038/
bmt.2009.263, copyright 2009
Vaccinations recommended for both autologous and allogeneic HCT recipients
Abbreviations: DtaP diphtheria tetanus pertussis vaccine, HCT haematopoietic cell transplant, PCV pneumococcal 
conjugate vaccine, Tdap tetanus toxoid-reduced diphtheria toxoid-reduced acellular pertussis vaccine
a A uniform-specific interval between doses cannot be recommended, as various intervals have been used in studies. As 
a general guideline, a minimum of 1 month between doses may be reasonable

b Following the primary series of three PCV doses, a dose of the 23-valent polysaccharide pneumococcal vaccine 
(PPSV23) to broaden the immune response might be given (BII). For patients with chronic GVHD who are likely to 
respond poorly to PPSV23, a fourth dose of the PCV should be considered instead of PPSV23 (CIII)

c DTaP is preferred; however, if only Tdap is available (e.g. because DTaP is not licensed for adults), administer Tdap. 
Acellular pertussis vaccine is preferred, but the whole-cell pertussis vaccine should be used if it is the only pertussis 
vaccine available (see text for more information)

d See text for consideration of an additional dose(s) of Tdap for older children and adults
e Significant improvement of recipient response to hepatitis B vaccine post-transplant can be expected only if the donor 
receives more than one hepatitis vaccine dose before donation

fFor children <9 years of age, two doses are recommended yearly between transplant and 9 years of age306

g Measles, mumps and rubella vaccines are usually given together as a combination vaccine. In females with pregnancy 
potential, vaccination with rubella vaccine either as a single or a combination vaccine is indicated

hIn children, two doses are favoured

14 Late Effects and Long-Term Follow-Up



288

Table 14.6 Vaccination of haematopoietic cell transplant recipients

Vaccine Recommendations for use Rating

Optional

Hepatitis A Follow recommendations for general 
population in each country
Ig should be administered to hepatitis 
A-susceptible HCT recipients who 
anticipate hepatitis A exposure (for 
example, during travel to endemic 
areas) and for post-exposure 
prophylaxis

CIII

 Varicella (Varivax, live) Limited data regarding safety and 
efficacy

EIII (<24 months post-HCT, active 
GVHD or on immunosuppression)
CIII (>24 months, without active GVHD 
or on immunosuppression)

 Human papillomavirus Follow recommendations for general 
population in each country
No data exist regarding the time after 
HCT when vaccination can be 
expected to induce an immune 
response

CIII

 Yellow fever (live) Limited data regarding safety and 
efficacy
The risk–benefit balance may favour 
the use of the vaccine in patients 
residing in or travelling to endemic 
areas

EIII (<24 months, active GVHD or on 
immunosuppression)
CIII (>24 months, without active GVHD 
or on immunosuppression)

 Rabies Appropriate for use in HCT 
recipients with potential occupational 
exposures to rabies
Pre-exposure rabies vaccination 
should probably be delayed until 
12–24 months after HCT
Postexposure administration of rabies 
vaccine with human rabies Ig can be 
administered any time after HCT, as 
indicateda

CIII

 Tick-borne encephalitis (TBE) According to local policy in endemic 
areas
No data exist regarding the time after 
HCT when vaccination can be 
expected to induce an immune 
response

CIII

 Japanese B encephalitis According to local policy when 
residing in or travelling to endemic 
areas
No data exist regarding the time after 
HCT when vaccination can be 
expected to induce an immune 
response

CIII

Not recommended

Bacillus Calmette–Guérin (live) Contraindicated for HCT recipients EII
Oral poliovirus vaccine (live) Should not be given to HCT 

recipients, as an effective, inactivated 
alternative exist

EIII

M. Kenyon et al.
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mine the level of cover that has been achieved 
and the need for any boosters.

Following transplant, patients will have spe-
cific predisposition to some opportunistic or 
community-acquired infections such as S. pneu-
moniae, H. influenzae, measles, varicella or influ-
enza and will have a normal predisposition of 
contracting regular pathogens such as tetanus, 
polio or diphtheria. Patients are susceptible to 
these organisms for a variety of reasons, poor 
antibody levels, low CD4 and concurrent immu-
nosuppression especially corticosteroid use in the 
presence of GvHD (Flowers et al., 2015).

There is good evidence that having a low anti-
body level to vaccine-preventable disease post- 
transplant and the occurrence of encapsulated 
bacterial infection such as S. pneumoniae and H. 
influenzae are linked which further bolsters the 
need to have vaccines.

The benefits of revaccination are twofold:

• It directly aids the individual.
• It contributes to a ‘herd effect’ by maintaining 

cover within the community.

Live vaccines that are theoretically contraindi-
cated post-transplant are BCG, smallpox, VZV, 
yellow fever, oral polio and typhoid. Ljungman 
et al. (1995) published limited data for adminis-
tration of MMR at 2 years post-transplant in chil-
dren with no GvHD and who were not on any 
immunosuppression. They recorded a response 
rate for those who were seronegative of 65–75%. 
It is generally accepted that patients who are 2 
years post-transplant and at least 1 year from 
receiving any immunosuppression are able to 
receive MMR vaccine.

Family members should continue to have all 
of their routine vaccinations. It is suggested that 
inactivated polio vaccine is used in family mem-
bers. If this is not possible, then isolation and 

Table 14.6 (continued)

Intranasal influenza  
vaccine (live)

No data regarding safety and 
immunogenicity
Should not be given to HCT 
recipients, as an effective, inactivated 
alternative exist

EIII

 Cholera No data were found regarding safety 
and immunogenicity among HCT 
recipients

DIII

 Typhoid, oral (live) No data were found regarding safety 
and immunogenicity among HCT 
recipients

EIII

 Typhoid (i.m.) No data were found regarding safety, 
immunogenicity or efficacy among 
HCT recipients

DIII

 Rotavirus Must be given before 12 weeks of 
age to be safe

EIII

 Zoster vaccine (Zostavax, live) No data regarding safety among HCT 
recipients

EIII

Ljungman et al., (2009)
Reprinted withby permission from Macmillan Publishers Ltd: Bone Marrow Transplantation, 44, 521-526; doi:10.1038/
bmt.2009.263, copyright 2009
Vaccinations considered optional or not recommended for both autologous and allogeneic HCT recipients
Abbreviation: HCT haematopoietic cell transplant
a Current Advisory Committee on Immunisation Practices (ACIP) and American Academy of Pediatrics guidelines for 
post-exposure human rabies Ig and vaccine administration should be followed, which include administering five doses 
of rabies vaccine administered on days 0, 3, 7, 14 and 28 post-exposure
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avoidance of patient and family member (usually 
a child) for 4 to 6 weeks are recommended as the 
live virus may be shed for this time period in 
body fluids (saliva, vomit, urine, faeces, etc.). If 
this is not possible, then strict hand hygiene needs 
to be applied with regard to faeces (nappies or 
diapers) and avoidance of saliva and shared uten-
sils to reduce risk of transmission (Tomblyn et al. 
2009).

Separate guidelines initially existed and 
were developed by EBMT and the CDC, the 
IDSA and ASBMT. In order to amalgamate all 
of the recommendations, an expert group con-
vened in 2009 and produced guidelines for pre-
venting infectious complications among HSCT 
recipients: a global perspective. From this 
group, a schedule for revaccination has been 
agreed as laid out in these two tables and is the 
adopted practice in most major centres across 
the world.

14.9  End-of-Life Care 
in the Haematopoietic Stem 
Cell Transplant (HSCT) 
Setting

14.9.1  Background

The famous German philosopher Martin 
Heidegger once wrote that every human being 
is a person who is moving towards their own 
death. Rather than seeing this as something 
negative, Heidegger suggests that if we truly 
acknowledge that reality, then it sets us free to 
live life as we truly want. For many nurses 
working in the field of HSCT, Heidegger’s 
call to live life to the full is often the driving 
force in delivering person- centred care and 
helping people to recover or to live well until 
they die.

Amidst the great advances in HSCT includ-
ing increasing cure rates, people living longer 
and better management of toxicities, the reality 
still remains that some people will die of their 
advancing disease and/or treatment-related 
factors. While the majority of the patients will 

return home to continue living their lives, some 
of the adults and children cared for in this set-
ting may die, while a patient within the hospi-
tal or be discharged home to die. In the highly 
clinical and technical setting of HSCT, this 
reality can sometimes be overlooked and 
avoided leaving the patient and family feeling 
abandoned and alone. In a study exploring the 
experience of living with advanced cancer, 
some participants spoke of feeling misunder-
stood and left alone with their advanced dis-
ease, a large part of their suffering and distress 
arose from the interpretation of their personal 
pain that was not easily visible to others, and 
many participants felt that often people did not 
fully understand what they were going through, 
leaving them feeling ultimately alone (Quinn 
2011).

In reality, the delivery of good end-of-life care 
can be achieved through each member of the 
HSCT team (clinical and non-clinical), who have 
often got to know the patient over a prolonged 
period of time recognising their important role in 
supporting patients and their families at this time 
in their lives. When curative treatment is no lon-
ger an option and the focus moves to compas-
sionate care and addressing symptoms, the 
trusting relationship between the patient, family 
and the HSCT team is crucial.

14.9.2  End-of-Life Care

End-of-life care and care of the dying have been 
defined as care that helps all those with advanced, 
progressive, incurable illness to live as well as 
possible until the day they die (GMC 2007). 
Unfortunately, in many parts of the world includ-
ing some healthcare and HSCT settings, the team 
may find it difficult to discuss the reality of dying 
due to a lack of exposure, avoidance, fear of 
upsetting the patient and sometimes the over- 
medicalisation and over-specialisation of caring 
for those who are dying. In reality, care for those 
moving towards the end of life in the HSCT set-
ting calls for a combination of clinical and human 
skills, built on sensitivity and humility, coupled 
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with good symptom management – core values 
of nursing care.

Things have improved, but the challenge 
remains with some nurses and medical staff in 
the HSCT setting still reluctant to have a conver-
sation about the reality that the treatment is no 
longer working and exploring what the patient 
and family would like as they approach the end of 
life. This may be a result of living in a society 
that tends to distance itself from this sensitive 
subject, coupled with a fear of upsetting people 
with what is indeed a very sensitive but human 
subject that, as Heidegger says, touches us all.

The following principles of good end-of-life 
care or commitments to those moving towards 
the end of life are worth considering in the HSCT 
setting:

• When you are moving towards the end of life, 
we will be honest with you and sensitively 
support you and your family to ensure your 
needs and wishes are met, and you are enabled 
to die in your preferred place of care.

• When you are approaching the end of your 
life, we will offer you the opportunity to be 
involved in your care planning. This will 
include an assessment of your needs and pref-
erences and an agreed set of actions reflecting 
these choices.

• We will work to ensure that you and your fam-
ily receive excellent care in accordance with 
your wishes, at all times of day and night. We 
will work with our community partners to 
ensure this happens.

• We will offer you personalised care, based on 
your wishes and needs. This will include 
attending to your physical, social, emotional, 
spiritual and religious needs.

• We recognise the importance of your family, 
your friends and your support network, and 
they have the right to have their own needs 
assessed and reviewed and to have a carer’s 
plan.

• In order to care for you and your family, we 
will ensure that all staff and volunteers working 
in our team are aware of the issues surrounding 

care at the end of life, in particular the impor-
tance of excellence in communicating.

• We will participate in research in order to 
improve patient and family care at the end of 
life in the HSCT setting.

This commitment from the HSCT team 
relies on identifying when a patient may have 
incurable disease and/or untreatable complica-
tions, having the courage to sensitively broach 
the subject of dying with the patient and fam-
ily, working with the patient and family to 
identify and address their physical, social 
emotional and spiritual needs and planning 
care together. These core principles will 
enable nurses, doctors and the HSCT team to 
support the person to receive, the right care, in 
the right place, at the right time, every time 
(GSF 2016).

14.9.3  Caring for Those  
Who Are Dying

Caring for those who are dying to identify their 
needs, beliefs and values requires taking the time 
to hear what they need to say, a process that has 
been described as an art (Table 14.7).

All nurses and doctors working in HSCT will 
be required to use the principles of palliative or 
supportive care in their care of those with 

Table 14.7 The art of assessment (Quinn 2014)

Paying attention to the person and hearing their 
priorities
Thinking beyond the symptom to how it affects the 
person
Creating time and being present
Cocreating a plan of care with the person and family
Applying ‘skilled companionship’a

Intervening and reviewing to monitor symptom support 
and management

a Skilled companionship has been described by Alastair 
Campbell (1984) as the ability to use our clinical skills as 
nurses and doctors and our humanity to support a person 
as they strive to cope with the reality of living with 
advanced disease.
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advanced or incurable disease including the fol-
lowing (Table 14.8):

14.9.4  Managing Pain  
and Other Symptoms

Mindful that good end-of-life care requires the 
team to attend to the person and their physical, 
social, spiritual and emotional needs, some of the 
common symptoms seen in the end-of-life care 
setting include those seen in Table 14.9.

Pain continues to be one of the symptoms that 
people with advanced disease fear and yet 
research clearly shows that pain management is 
not always achieved in a consistent and a robust 
manner. This may be as of a result of a number of 
reasons including lack of knowledge around – 
what is meant by pain, which drugs to use, the 
most therapeutic doses, non-pharmacological 
approaches and failing to understand what pain 
means to the individual. While pain is often 
 classified as nociceptive, neuropathic, refractory, 
breakthrough, chronic or acute and this is impor-
tant to consider when assessing pain and choos-
ing treatment options, pain can also be understood 
as a disturbance or a disruption in personal rela-
tionships which should be considered 
(Table 14.4). This approach helps the HSCT team 
to appreciate some of the more hidden aspects of 

pain and how other challenging symptoms can 
impact on the individual (Tables 14.9 and 14.10).

Rarely will the person’s experience of pain 
happen in isolation from other symptoms/factors 
including anxiety, fear, loss, fatigue, breathless-
ness and the inability to sleep or eat. While pain 
can exacerbate a person’s anxiety and their 
inability to sleep, the inability to sleep and worry 

Table 14.8 Principles of palliative/supportive care

Providing relief from pain and other distressing 
symptoms
Intention not to hasten or postpone death
Integrating the physical, psychosocial and spiritual 
needs of patients and family
Offering a support system to support the family before 
and after death
Using a team approach including counselling and 
chaplaincy
Improving quality of life
Directing treatment, preventing unnecessary and 
distressing tests or treatments
Supporting the HSCT team

Adapted from Watson et al. (2011)

Table 14.9 Common symptoms in end-of-life care

Pain (physical, social, emotional, spiritual)a

Nausea
Vomiting
Oral problems (dryness, ulcers, mucositis)a

Anorexia/cachexia
Agitation/restlessness
Diarrhoea
Excessive secretionsa

Ascites
Breathlessnessa

Anxiety/distressa

Depression
Confusion
Feelings of loss and grief
Aloneness
Spiritual/religious abandonmenta

aCommonly seen in the last days of life

Table 14.10 Pain as a disturbance or disruptions in key 
relationships

Physical pain A disturbance or disruption in the 
relationship between the person and 
their body

Social pain A disturbance or disruption in the 
relationship between the person and 
their world including their family, 
work and society

Emotional pain A disturbance or a disruption in the 
relationship between the person and 
their emotions or how they see 
themselves

Spiritual pain A disturbance or disruption in the 
relationship between the person and 
their beliefs and values

Managing Advanced Cancer Pain Together – An expert 
guidance. MACPT (2016) http://www.macpt.eu 
[Accessed 13 Nov 2016]

M. Kenyon et al.
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can increase the personal experience of pain and 
make the pain harder to manage; all of these need 
to be considered. By taking a more person- 
centred approach (physical, social, emotional and 
spiritual) to symptom management, better con-
trol may be achieved (Fig. 14.2).

Following the principles of the WHO pain lad-
der (Fig. 14.3), a combination of pharmacologi-
cal approaches which may include paracetamol, 
non-steroidal anti-inflammatories, opiates, corti-

costeroid, anti-depressant, anti-epileptic, anti- 
muscarinic and benzodiazepine should be 
considered and reviewed and increased as 
required. Pain relief should be prescribed on a 
regular basis and prescribed as needed for ‘break-
through pain’. The HSCT team should also con-
sider the best route of administration (oral 
transdermal, subcutaneous, sublingual, buccal 
mucosa, intravenous) for the patient and derived 
benefit. Pharmacological approaches can be 
complemented with non-pharmacological inter-
ventions including massage, touch, pastoral/spir-
itual support, hearing the patient’s concerns, 
music and relaxation approaches. A combination 
of both is often the best approach to managing 
total pain or indeed any symptom in advanced 
disease. ‘To ignore psychological and spiritual 
aspects of care may often be the reason for seem-
ingly intractable pain’ (Watson et al. 2011. 18)

The following tool (Fig. 14.4) has been 
designed to encourage patients to talk about their 
personal experience of pain and what it means to 
them, but it may also be used to help the patient 
to talk about their experience of other symptoms. 
The tool is designed to invite the patient to talk 
about what is important to them including the 
reality of their own dying and their fears and 
concerns.

World Health Organization. Cancer pain ladder for
adults;
http://www.who.int/cancer/palliative/painladder/en/.
[Accessed 13th Nov 2016] 

Adjuvant options

•  Corticosteroid

•  Antidepressant

•  Anti-epileptic

•  Anti-muscarinic

•  Benzodiazepine

Fig. 14.3 Using the 
WHO approach to pain 
management in the 
HSCT setting

?

Emotional

Pain
What may
be observed

Spiritual

Physical Social

Fig. 14.2 Aspects of pain/other symptoms and what they 
mean to the individual are often hidden from view and 
take longer to identify and manage (Managing Advanced 
Cancer Pain Together – An expert guidance. MACPT 
(2016) http://www.macpt.eu [Accessed 13 Nov 2016])
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14.9.5  Examples of Drugs Used 
in the Last Days of Life

Pain: Morphine/diamorphine/oxycodone/alfent-
anil/fentanyl/Buscopan +/- adjuvant drugs
Excessive secretions: Glycopyrronium
Nausea: Levomepromazine/ondansetron/metoclo-
pramide/cyclizine
Agitation: Midazolam
The management of other symptoms commonly 
seen in this setting including nausea, agitation 
and excessive secretions should also take both a 
pharmacological (Table 14.7) and non- 
pharmacological approach focussing on what 
suits the individual patient.

14.9.6  Support

As previously stated, an important aspect of end- 
of- life care is recognising the HSCT team’s role 
in supporting the patient and their family but also 

knowing when the person may require more 
expert help including pastoral care, psychologi-
cal support and specialist palliative care for chal-
lenging aspects of symptom management and/or 
support/advice for the HSCT team. Pastoral, psy-
chological and palliative/supportive care should 
be seen as a core part of HSCT care and intro-
duced to the patient earlier so that these 
approaches are seen as complementing the treat-
ment approach of HSCT. While an individual 
may not have any religious affiliation or religious 
needs, many patients will require someone to lis-
ten to their hopes and dreams, their concerns and 
fears. The HSCT team with careful planning, 
support and working with the patient’s commu-
nity medical and nursing team can in many cases 
enable patients with advanced disease to be cared 
for in their own home if that is the patient’s 
wishes. While focussing on the person with 
advanced disease, the team is well placed to sup-
port family members including children and 
parents.

Managing Advanced Cancer Pain Together ‒ An expert guidance. MACPT (2016).
http://www.macpt.eu [Accessed 13thNov 2016]. 

igonored

controlled

scared

uncontrolled

gnawing

ache

supported
peaceful

tired disbelieving

isolated

held

lost distant
hopeful angry

burning understood
content anxious

focused
worried sharp

depressed

Please circle three words that best best describe
your recent experience of pain

throbbing normal
helpless

connected positivedull searching

radiating abandoned empty

alone heavy frightened

numbness exhausted

distressed
confused

Fig. 14.4 Everyone experiences pain differently – you 
might find it has an impact on your body, on your sense of 
well-being and how you feel about yourself, and on your 
relationships with others and the world around you 

(Managing Advanced Cancer Pain Together – An expert 
guidance. MACPT (2016). http://www.macpt.eu [Accessed 
13 Nov 2016])
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14.9.7  Conclusion

Although the current public message appears to 
be one of delivering more care with less 
resources, this in no way negates the central 
focus on delivering truly holistic patient-centred 
care. We can no longer continue to talk about 
patient-centred care without a willingness to 
engage with all aspects of the person we support 
and care for including their physical, emotional, 
social, existential and spiritual needs. It is time 
to move away from a medical approach only to 
care in the HSCT setting to one of attending to 
the person. With nursing leadership and the real-
ity of dying in the HSCT setting, there is no 
more urgent time to take forward the reality of 
person-centred care. Often the greatest gift we 
can give to those who are dying is our attention 
and presence. Amidst the uncertainty and the 
painful realities each person has to face, caring is 
often perceived as occurring when another per-
son carries out a simple act of kindness with a 
caring attitude, which requires us to be attentive 
to them.

14.10  Late Effects and Long-Term 
Follow-Up in Paediatric 
Patients

The study of late effects after paediatric haemato-
poietic stem cell transplantation (HSCT) offers 
unique opportunities and challenges, magnified 
by the fact that children going through each devel-
opmental stage (infant, toddler, child preadoles-
cent and young adult) have different sensitivities 
to therapies, resulting in different complications. 
For instance, infants and toddlers are susceptible 
to neurocognitive damage with radiation, and 
adolescents are at high risk of joint/bone issues 
with steroid therapy (Baker et al. 2011).

Paediatric HSCT survivors have a higher 
cumulative incidence of late effects compared to 
the studies of cancer survivors who did not receive 
HSCT as part of their treatment, with 93% of sur-

vivors having at least one late effect with a median 
follow-up of only 7 years (Bresters et al. 2010).

Children who undergo HSCT with TBI have a 
significant risk of both growth hormone defi-
ciency (GHD) and the direct effects of radiation 
on skeletal development. The risk is increased 
with single-dose TBI as opposed to fractionated 
TBI, pre-transplant cranial irradiation, female 
gender and post-treatment complications such as 
graft versus host disease (GVHD).

Late side effects and complications can 
include chronic immunosuppression and infec-
tions, chronic GvHD, bronchiolitis obliterans, 
endocrine dysfunction, cataracts, disease recur-
rence and secondary malignancies (Tomlinson 
and Kline 2010).

The endocrine system is highly susceptible to 
damage by high-dose chemotherapy and/or irra-
diation prior to haematopoietic stem cell trans-
plantation (HSCT) during childhood. 
Insufficiency of thyroid hormone is one of the 
most common late sequelae of HSCT and occurs 
more often in young children. Deficiency in the 
pituitary’s production of growth hormone is a 
problem of unique concern to the paediatric pop-
ulation (Dvorak et al. 2011).

14.10.1  Specific Late Effects  
After HSCT in Childhood

14.10.1.1  Growth Impairment
Impaired linear growth after HSCT is multifac-
torial in origin and can be due to growth hor-
mone deficiency (GHD), hypothyroidism, 
hypogonadism, corticosteroid treatment as well 
as poor nutritional status, genetic factors and 
metabolic status. Because of these confounding 
factors, the reported prevalence of growth 
impairment varies widely (9–84%) between 
studies (Baker et al. 2011).

Treatment includes thyroid replacement ther-
apy and growth hormone therapy, respectively, 
for thyroid dysfunction and growth delays 
(Tomlinson and Kline 2010).

14 Late Effects and Long-Term Follow-Up
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Growth hormone deficiency (GHD) replace-
ment therapy provides the benefit of optimising 
height outcomes among children who have not 
reached skeletal maturity (Chemaitilly and 
Robison 2012).

Even though myeloablative conditioning regi-
mens for HSCT are known to affect endocrine 
function, Myers et al. (2016) recently evidenced 
that ‘poor growth, thyroid dysfunction and vita-
min D deficiency remain prevalent despite 
reduced intensity chemotherapy for haematopoi-
etic stem cell transplantation in children and 
young adults’.

14.10.1.2  Neurocognitive Impairment
There is limited evidence of neurocognitive and 
academic outcomes in paediatric HSCT:

• HSCT seems to pose a low risk overall.
• Risk increases for children of age <5years at 

the time of SCT who received TBI (Phipps 
et al. 2008).

The procedure of SCT entails probably mini-
mal risk of late cognitive and academic sequelae. 
Subgroups of patients are at relatively higher 
risk: patients undergoing unrelated donor trans-
plantation, receiving TBI and those who experi-
ence GVHD. No significant changes are seen in 
global intelligence quotient and academic 
achievement (Phipps et al. 2008).

Despite substantial exposure to potentially 
neurotoxic agents, studies have generally shown 
survivors of paediatric HSCT to be within nor-
mal limits in cognitive and academic function-
ing, and with stable performance over time, 
although children who are younger at the time 
of transplantation may be at increased risk for 
cognitive impairment (Phipps et al. 2008).

Phipps et al. (2008) reported 158 patients who 
survived and were evaluated at 1, 3 and 5 years’ 
post-transplant and concluded that HSCT, even 
with TBI, poses low to minimal risk for late cog-
nitive and academic deficits in patients who are at 
least 6 years old at the time of transplantation. 
However, socio-economic status was found to be 
a significant determinant of all cognitive and aca-
demic outcomes.

14.10.2  Return to School

A diagnosis of cancer during the teenage years 
arrives at an important stage of development, 
where issues of normality, identity and indepen-
dence are crucial. Education provides opportu-
nity for peer contact, achievement and 
development for teenagers.

Key areas involved in the impact of a cancer 
diagnosis on teenagers’ educational engagement 
include school attendance, reintegration and peer 
relationships. Long-term school absences are a 
concern for teenagers but do not necessarily lead 
to a reduction in educational and vocational 
attainment. It is important to involve healthcare 
and education professionals, as well as parents 
and teenagers themselves, in school matters (Pini 
et al. 2012).

Factors that may place children and teens at 
increased risk for difficulties in school (Landier 
et al. 2013) include:

• Diagnosis of cancer at a very young age
• Numerous prolonged school absences
• A history of learning problems before being 

diagnosed with cancer
• Cancer treatment that results that reduced 

energy levels
• Cancer treatment that affects hearing or vision
• Cancer treatment that results in physical 

disabilities
• Cancer treatment that includes treatment to 

the central nervous system

Collaborative education planning should be 
initiated on diagnosis and aim to include nonaca-
demic variables, such as peer groups, which can 
influence successful maintenance of education. 
Further research is needed to understand the rela-
tionship between education engagement and 
teenagers’ cancer experiences as a whole, as well 
as gaining a more in depth understanding of how 
teenagers experience their education after a diag-
nosis of cancer (Pini et al. 2013).

It will therefore be imperative that we con-
tinue to follow our HSCT survivors on a long- 
term basis and continue research efforts to study 
long-term outcomes (Baker et al. 2011).
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