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Abstract

Background: Survival after allogeneic haemopoietic stem cell transplantation (allo-

HSCT) has improved because of advancements in allo-HSCT. Allo-HSCT has been

performed in Australia since the late 1970s. However, there are few published data

about health problems of allo-HSCT survivors in Australia.

Aims: Identify health issues in long-term survivors of allo-HSCT in an Australian

centre to manage better and prevent long-term complications.

Methods: The health records of all patients of allo-HSCT in a single centre from

January 2000 to December 2007 and survived beyond 2 years were assessed.

Results: Ninety-nine of the 200 allo-HSCT patients survived beyond 2 years, and the

median time from allo-HSCT was 74 months. Twenty-eight per cent died at a median of

37 months after allo-HSCT because of relapsed malignancy (12%), stroke (1%), infec-

tion (3%), chronic graft versus host disease (9%), secondary malignancy (2%) and

unknown cause (1%). Ninety-one per cent reported one or more chronic health con-

ditions. Health issues were chronic graft versus host disease (70%); respiratory (66%),

ophthalmic (40%), bone (33%), and renal (26%) problems; and malignancies (14%

skin, 3% solid organ). Seventy-nine per cent resumed vocation at full or reduced

capacity 2 years after allo-HSCT. Clinicians identified 40% with quality of life (QOL)

issues, but survivors’ self-reported QOL was comparable with the general Australian

population.

Conclusion: This study shows that allo-HSCT patients are living with high burdens of

chronic diseases that warrant lifelong surveillance and engagement with healthcare.

Structured, multi-disciplinary care as recommended by published guidelines for

allo-HSCT survivors may reduce long-term effects and improve their outcomes.

Introduction

Allogeneic haemopoietic stem cell transplantation (allo-
HSCT) is a potentially curative treatment for selected
malignant and non-malignant conditions. Allo-HSCT is
now possible for an increasing number of diseases and
patients. Survivorship continues to improve through
advancement in histocompatibility testing, conditioning
regimens, supportive care and management of graft
versus host disease (GVHD). The Australian Blood and
Marrow Transplant Recipient Registry reported that
overall survival for allo-HSCT patients improved from
21% in 1992–1997 to 40% in 1998–2005.1 A study that
considered long-term Australian and New Zealand allo-

HSCT patients’ annual mortality rates found that rela-
tive survival was 99.5% of the general population
between 6 and 10 years post-transplant.2 A US centre
recently reported that patients who survived over 5
years after allo-HSCT without disease recurrence had a
high probability of surviving a further 15 years,
although mortality remained higher than the age-
matched normal population.3 These studies indicate that
disease burdens remain high in allo-HSCT survivors,
and reduction in long-term morbidity and mortality
should be key measures of success. There will be more
patients living with chronic effects of allo-HSCT;4quality
of life (QOL) and late (>2 years5) complications are stra-
tegic foci in allo-HSCT services.

Early and long-term post-transplant complications
are well described,6,7 and incidences of late transplant
complications gathered from large European and North
American studies are readily available. International
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guidelines have been recently published pertaining to
screening and preventative practices.8,9

Allo-HSCT began in Australia and New Zealand in the
early 1970s. However, there are few published local
data pertaining to long-term outcomes. One-third of
our allo-HSCT patients live over 100 km from our
hospital, which reflects Australia’s sparsely populated
demographics.

In this study, we sought to identify survivorship issues,
such as organ dysfunction, secondary malignancies, emo-
tional health, return to work or study and social reinte-
gration after transplantation in our allo-HSCT service
which may help to manage better preventable long-term
complications.

Methods

Patients and data collection

This was a single-centre, retrospective study of all allo-
HSCT patients surviving at least 2 years after transplan-
tation. Data were collected to 30 June 2012 from all
patients who underwent allo-HSCT between January
2000 and December 2007. These include chronic graft
versus host disease (cGVHD), non-malignant late effects
of allo-HSCT, new malignancies, psychosocial and QOL
issues. This study was approved by our institute’s Human
Ethics Committee.

Results

Characteristics of the study population

There were 200 allo-HSCTs performed between January
2000 and December 2007. Patients who died within 2
years of their transplant (n = 80) were excluded. To
reduce the bias of selective reporting, we excluded
patients not in contact with the allo-HSCT team due to
discharge to primary care physician or haematologist
(n = 12), non-attendance (n = 2), relocation overseas
(n = 2) and incomplete data (n = 5).

The study population was 99 patients. The median age
was 43 years (range 18–64 years). There were 55 men
and 44 women.

All allo-HSCTs performed during the study period were
first transplantations. The median time from diagnosis to
allo-HSCT was 50.5 months (range 24–115 months). The
median follow-up period to the point of data collection
was 74 months (range 25–141 months). Please refer to
Table 1.

Survival

The overall survival probability was 60% at 140 months
using Kaplan–Meier analysis. Twenty-eight patients died

from relapsed malignancy (12), stroke (1), infection (3),
cGVHD (9), secondary malignancy (2) and unknown
cause (1).

cGVHD

Sixty-nine (70%) patients were diagnosed with cGVHD.
The only statistically different characteristic between
patients with and without cGVHD was age; the median
age of patients with cGVHD was 19 years older (P = 0.01).
The commonest systems involved by cGVHD were
musculoskeletal and skin. Forty-eight patients (48%)
remained on treatment for cGVHD during the study
Please refer to Table 2, 3 and 4 for a summary.

Non-malignant late effects of HSCT

Please refer to Table 5 for a summary.

Cardiovascular system (CVS)

Forty-seven percent (28 of 59) had CVS late effects: coro-
nary artery disease (n = 2), anthracycline-induced
cardiomyopathy (n = 1), hypertension (n = 21), aortic
dissection (n = 1), stroke (n = 1) and valvular heart
disease (n = 2).

Endocrine system

Six percent (4 of 71) were hypothyroid and on thyroid
replacement therapy.

Diabetes Mellitus: Four per cent (2 of 55) experienced
steroid induced diabetes that resolved after cessation of
corticosteroids.

Hypogonadism: Thirty-two per cent (21 of 66) had
normal follicle stimulating hormone, luteinising hormone
and either oestrogen or testosterone levels for age and
gender. Sixty-eight per cent (45 of 66) patients were
hypogonadal (34 women, 11 men). Twenty-one women
and three men were on hormonal replacement therapy
(HRT).

Fertility, genital tract and reproduction

No patients conceived after allo-HSCT. There were 20
women under the age of 40 years in the study and two
underwent in vitro fertilisation.

Ten females reported one or more symptoms in their
genitalia. cGVHD symptoms were vaginal stenosis (n = 2),
cervical stenosis (n = 1) and vaginal scars and lichen
planus-like features (n = 5). Other symptoms involving
the genitalia were vaginal dryness, pain, dyspareunia and
vulvovaginitis.
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One male patient reported decreased libido and two
reported erectile dysfunction.

Gastrointestinal tract (GIT) and hepatobiliary tract

Twenty-two per cent (22 of 99) experienced GIT disturb-
ances. cGVHD manifestations were oesophageal web
(n = 2), oesophageal strictures (n = 3), chronic diarrhoea
(n = 4) and anorexia (n = 1). Other GIT symptoms were
gastro-oesophageal reflux (n = 4), perianal fistulae
(n = 2), dysphagia without anatomical cause (n = 2),
small intestinal stenosis (n = 1), protein losing enteropa-
thy (n = 1) and irritable bowel syndrome (n = 2).

Eleven patients had hepatic cGVHD and were treated
with immunosuppression.

Liver enzymes and ferritin levels were measured to
screen for hepatobiliary complications. Twenty patients
had abnormal liver enzymes, predominantly with
elevated gamma-glutamyl transferase and alkaline phos-
phatase. Thirty-two patients had elevated ferritin levels,
only one required therapeutic venesections.

Musculoskeletal and soft tissue

All patients were prescribed vitamin D and calcium sup-
plementation. Fifty-two per cent (33 of 64) had reduced
bone mineral density (BMD) measured by dual energy

X-ray absorptiometry. Eleven patients were prescribed
bisphosphonates, including six patients who continued
prednisone for cGVHD. Four patients experienced
minimal trauma fractures and three suffered avascular
necrosis of joints.

Twenty-eight per cent (28 of 99) patients reported one
or more soft tissue symptoms; cramps (n = 12), muscle
tightness (n = 8), sclerodermatous skin changes causing
joint contractures (n = 4), arthralgia (n = 3) and joint
stiffness (n = 4).

Immunodeficiency and infections

Howell Jolly bodies as a surrogate for functional
hyposplenism were found in nine (9%) patients.

Thirty patients remained on prophylactic antimicrobi-
als, including 21 patients who remained on immunosup-
pressants for cGVHD. One hypogammaglobulinaemic
patient who was being treated for cGVHD died of sepsis 48
months after allo-HSCT. Other infective late effects were
recurrent lower respiratory tract infections (n = 2), herpes
zoster virus reactivation (n = 2), recurrent herpes simplex
virus reactivation (n = 1) and mucormycosis (n = 1).

Renal tract

Twenty-six per cent (26 of 99) had chronically abnormal
estimated glomerular filtration rate on serum

Table 2 Characteristics of patients with and without chronic graft versus host disease (cGVHD)

cGVHD (n = 69; 70%) No cGVHD (n = 30; 30%) P-value*

Median age 54 years 35 years 0.01†

Male : female 1:2 1:1.5 0.6‡

Status

Died 22 (32%) 5 (17%) 0.1§

Alive 47 (68%) 25 (83%)

Median time from HSCT 68 months 89 months 0.1§

Conditioning

Myeloablative 43 (62%) 22 (73%) 0.4‡

RIC 26 (38%) 8 (27%)

Stem cell source

Peripheral blood 61 (88.41%) 26 (86.67%) 0.3¶

Bone marrow 7 (10.14%) 2 (6.67%)

Cord 1 (1.45%) 2 (6.67%)

Donor

Sibling 32 (46%) 16 (53%) 0.2¶

MUD 35 (51%) 11 (37%)

Cord 1 (1%) 2 (7%)

Cousin — 1 (3%)

Father 1 (1%) —

*P-values are for comparisons between cGVHD and no cGVHD. Statistically significant P-value (≤0.05). All statistical tests were performed using IBM SPSS

(Statistical Product and Service Solutions) Version 19. †P-value was calculated by means of Mann–Whitney test. ‡P-value was calculated by means of

Fisher’s Exact Test. §P-value was calculated by means of Cox-regression analysis. ¶P-value was calculated by means of Chi-squared test. HSCT,

haemopoietic stem cell transplantation; MUD, matched unrelated donor; RIC, reduced intensity conditioning.
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biochemistry. Eleven had received total body irradiation
and eight were on prolonged courses of cyclosporine for
cGVHD. Other factors that may contribute to renal
impairment were hypertension (n = 12), steroid induced
diabetes (n = 2) and conditions predating allo-HSCT (one
hepatitis B virus-related membranous glomerulonephri-
tis, one focal segmental glomerulosclerosis).

Nervous system

Five patients had peripheral neuropathy; pain was the
commonest symptom. Three patients reported cognitive
changes: decreased concentration, amotivation and
forgetfulness. One patient suffered a cerebrovascular
accident that was a terminal event. One patient experi-
enced a transient ischaemic attack. One patient had
progressive multifocal leukoencephalopathy secondary
to tacrolimus.

Ophthalmological

Forty per cent (40 of 99) reported eye symptoms:
dryness, irritation and conjunctival injection. All were
prescribed symptomatic treatment. Ophthalmic cGVHD
was diagnosed in 20 patients. Twenty per cent developed
cataracts, 13 of whom received total body irradiation
developed cataracts.

Respiratory tract

Sixty-six per cent (31 of 48) had normal lung function
tests. Seventeen patients had bronchiolitis obliterans. An
ex-smoker developed lung carcinoma after allo-HSCT.

General health surveillance

One patient reported to have a cracked tooth, and three
had dental caries. The vaccination schedule was com-
pleted in 56 patients. Fifteen patients had not been vacci-
nated, three of whom were deferred because of immuno-
suppression for cGVHD. Twenty-eight patients’ vaccina-
tion status was unknown. Papanicolaou (Pap) smears
were up to date in 29 of 44 women, and 33 were up to date
with mammography. Two patients had cervical intra-
epithelial neoplasia, and one patient had vaginal intra-
epithelial neoplasia. Twenty-three per cent (10 of 44) of
women had no records of mammography or Pap smears.

Malignancy after HSCT

Fourteen patients developed skin cancers, including
three with malignant melanoma. Three patients

Table 3 Clinical manifestations of cGVHD (n = 69)

Number of organs involved Number of patients (%)

1 33 (48%)

2 23 (33%)

3 9 (13%)

4 3 (4%)

5 1 (1%)

cGVHD manifestations Number of patients (%)

Musculoskeletal 28 (41%)

Cramps

Stiffness

Arthralgia

Integument 26 (38%)

Sclerotic, morphea-like skin

Nail dystrophy

Scalp alopecia

Hair thinning

Ophthalmic 20 (29%)

Xerophthalmia

Eye pain

Oral cavity 18 (26%)

Xerostomia

Lichenoid changes

Non-infectious ulceration

Hyperkeratotic plaques

Pain

Mucositis/gingivitis/sialitis

Mucosal atrophy

Hepatic 11 (16%)

Genitalia 8 (12%)

Cervical/vaginal stenosis

Scars

Lichenoid changes

Lung – obstructive changes 5 (7%)

Gastrointestinal tract 3 (4%)

Strictures

Oesophageal webs

Non-infectious diarrhoea

Anorexia

cGVHD, chronic graft versus host disease.

Table 4 cGVHD severity and treatment

Treatment Number of study patients (n = 99)

on treatment for cGVHD (%)

Not severe, no treatment needed 21 (21%)

Treatment required 48 (48%)

Immunosuppressants 44 (44%)

1 medication 16 (16%)

corticosteroid monotherapy 6 (6%)

2 medications 19 (19%)

3 medications 9 (9%)

Psoralen Ultra-Violet A (PUVA) 2 (2%)

No longer on treatment 2 (2%)

Bone marrow transplant survivorship
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developed solid organ malignancies 3–6 years after allo-
HSCT: squamous cell lung carcinoma, transitional cell
carcinoma and malignant fibrous histiocytoma.

Late psychosocial effects of HSCT

Please refer to Table 6 and 7.

Return to vocation

Social reintegration is an indicator of positive psycho-
emotional well-being and includes resumption of
activities of daily living including work or study. Thirty-

eight per cent resumed their pre-transplantation voca-
tion at full capacity: paid employment (n = 33), domestic
duties (n = 2), study (n = 2) and volunteer (1).
Sixteen per cent (16 of 99) resumed work at reduced
capacity. Five per cent (5 of 99) retired. Seven per cent
(7 of 99) were unable to return to work.

QOL

Twenty-seven patients (29%) were assessed by trans-
plant haematologist to have problems, such as lethargy,
depression, anxiety, unemployment, insomnia and pain.

Table 5 Late physiological effects of HSCT: a comparison of SVH cohort and the Bone Marrow Transplant Survivor Study10 (BMTSS) data

Late effects SVH (n = 99) percentage

of study population

BMTSS (n = 1022) percentage

of study population

cGVHD requiring treatment 48% 29.8%

Life-threatening cardiovascular conditions

Coronary artery disease 2% 2%

Cerebrovascular disease 2% 1.4%

Aortic dissection 1% —

Cardiomyopathy 1% 0.5%

Endocrine conditions requiring treatment

Diabetes mellitus Zero 1.9%

Hypogonadism 24% 0.5%

Infertility/ovarian failure 3% NA

Reduced BMD, minimal trauma fractures 15% NA

Severe gastrointestinal/hepatobiliary disease 1% 2.9%

Life-threatening and severe infections 4% NA

Recurrent infections affecting quality of life 3% NA

Chronic kidney disease requiring renal replacement therapy Zero 0.5%

Cataracts 20% NA

Solid organ malignancy 3% 2.5%

Skin malignancy 14% NA

BMD, bone mineral density; cGVHD, chronic graft versus host disease; HSCT, haemopoietic stem cell transplantation; NA, not available; SVH, St Vincent’s

Hospital.

Table 6 Late psychosocial effects of HSCT: comparison of SVH cohort and BMTSS data11

Psychosocial effect SVH patients† (%) BMTSS patients (n = 1065) (%)

Psychological distress, QOL issues 42/69 (61) 78.2

No psychological distress or QOL issues 27/69 (39) 21.8

Depression, severe or requiring treatment 7/99 (7) 11

†Incomplete data. BMTSS, Bone Marrow Transplant Survivor Study; HSCT, haemopoietic stem cell transplantation; QOL, quality of life; SVH, St Vincent’s

Hospital.

Table 7 Return to work after HSCT: comparison of SVH cohort with a Seattle study12

SVH patients† (%) Syrjala et al. (n = 319) (%)

Return to vocation 54/66 (82) 84

Reduced capacity 16/66 (24)

Full capacity 38/66 (58)

Unable to work/retired after HSCT 12/66 (18) 16

†Incomplete data. HSCT, haemopoietic stem cell transplantation; SVH, St Vincent’s Hospital.

Gifford et al.
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Seven patients required anti-depressants. Forty-two
patients were assessed to have no QOL issues during
clinical reviews.

Patients’ self-assessment of QOL as measured by
the Functional Assessment of Cancer Therapy – Bone
Marrow Transplant (FACT-BMT) version 4 questionnaire
found that the average score is 85.8% (n = 62, 17 of
whom were included in this study), which is comparable
with the FACT-General Population score of 85.9% for a
general Australian population.13

Discussion

Data regarding long-term HSCT survivorship in Australia
are scarce. To improve the care of allo-HSCT survivors,
we undertook this retrospective study in light of recent
overseas publications.10,11,14,15

Our study showed that the burden of chronic health
conditions is high in allo-HSCT survivors. Ninety-
one per cent of our population reported chronic physical
health conditions, which is higher than the prevalence of
66% in the Bone Marrow Transplant Survivor Study
(BMTSS).9 In the BMTSS (n = 1065, 469 autologous, 596
allogeneic), severe (grade 3 and 4) cGVHD, female sex,
follow up ≥5 years from allo-HSCT (BMTSS median
follow up 7.3 years, range 2–28 years), higher education
and having health insurance were factors associated with
increased chronic health conditions. Methodological dif-
ferences and inclusion of autologous transplant patients
in the BMTSS probably resulted in their lower burden of
chronic health conditions. Our results are comparable
with large allo-HSCT studies; less than half of long-term
allo-HSCT survivors report normal functional status,
QOL issues persist over time, and about 5% of very
long-term survivors (>10 years) report their health as
poor.16 A prospective study has shown that recovery is a
process requiring 3–5 years.8

The incidence of cGVHD was 70% (69 of 99); 48% (48
of 99) of study patients required treatment for cGVHD
which is at the lower end of published ranges for cGVHD
(40–70%).7 A quarter of our study population had car-
diovascular health problems, compared with 17% in the
Australian population (age 16–85).17 Life-threatening
CVS events in our study were cerebrovascular events
(2%), coronary artery disease (2%), aortic dissection
(1%) and cardiomyopathy (1%). Twelve per cent of our
study population required treatment for dyslipidaemia.
There may be an association between cGVHD and arterial
disease.18 Other allo-HSCT-related cardiovascular compli-
cations are cardiomyopathies, arrhythmias and valvular
dysfunction. Radiation therapy and anthracyclines are
further cardiotoxins.19 The risk for metabolic syndrome
in allo-HSCT survivors is cumulative20 and relates to

cytokine-mediated inflammation.21 Malignancy survivors
are more likely to be overweight, hyperglycaemic, have
insulin resistance and lower high-density lipoprotein
levels.22 Long-term allo-HSCT survivors have worse car-
diovascular outcomes and increased prevalence of type 2
diabetes mellitus in longitudinal studies of paediatric
transplant patients.23,24 Management foci should be
preventative through education and control of modifi-
able risk factors, particularly obesity, tobacco, hyperten-
sion and dyslipidaemia. Each individual needs to have,
at a minimum, screening suggested by the Heart
Foundation.25

Loss of BMD affected one-third of our allo-HSCT
patients. Corticosteroid and calcineurin inhibition expo-
sure, cGVHD, hypogonadism, renal disease with second-
ary hyperparathyroidism, immobility, vitamin D and
calcium deficiency were identifiable risk factors that
should be minimised if possible.26 We endorse the involve-
ment of endocrinologists, regular BMD measurements to
assess efficacy of, and compliance with preventive and
therapeutic measures. The incidence of hypogonadism
was underreported by male patients, and few men (3 of
55) received HRT. This study highlighted clinicians’
responsibility to discuss sexual health with all transplant
patients. Treating hypogonadism would further improve
musculoskeletal health and QOL.

Allo-HSCT patients have an increased incidence of
chronic kidney disease (CKD).27 CKD was identified in a
quarter of our patients, comparable with other allo-HSCT
populations.28 Total body irradiation, calcineurin inhibi-
tors and platinum-based chemotherapy are risk factors.6

We seek to reduce and delay progression of CKD through
minimisation of nephrotoxins, screening serum and
urinary biochemistries and blood pressure regularly, and
aggressively treat hypertension.

Infections contribute to non-relapse morbidity and
mortality. Infection risks in allo-HSCT survivors are
cGVHD and chronic immunosuppression. Variable
immune reconstitution due to age, donor and stem cell
source, human leucocyte antigen compatibility, underly-
ing disease and the conditioning regimen also modify the
infective risk. One (1%) study patient died of sepsis. Three
patients (3%) had herpes simplex virus or herpes zoster
virus viral reactivation. Our results are low for long-term
allo-HSCT survivors. Antibody response to vaccination
after allo-HSCT is variable, and patients with active
cGVHD require individualised assessments. The post-
transplant vaccination schedule was complete in 55% of
our patients. This needs to be improved along with adher-
ence to prophylactic antimicrobials, minimising immuno-
suppression and treating hypogammaglobulinaemia.

Almost half of our patients reported ophthalmic
symptoms, and almost a quarter had cataracts. Late
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ophthalmic complications reduce QOL. In addition to
endorsing allo-HSCT survivor guidelines, we seek and
recommend ophthalmological involvement early.

Almost a quarter of our subjects had respiratory prob-
lems. Obstructive patterns in respiratory function tests
(RFTs) are associated with cGVHD and contribute to non-
relapse mortality.29 Restrictive changes are less common.
As lung dysfunction may be asymptomatic and insidious,
we schedule periodic RFTs on all allo-HSCT survivors. We
counsel all patients to avoid tobacco.

New solid organ malignancies occurred in three
patients (3%). Incidences of secondary malignancies are
cumulative in transplant survivors;30 twice the rate
expected in the general population at 10 years (2–6%),
and thrice the rate by 15 years.3

QOL incorporates physical, emotional, social and exis-
tential domains, and can be described as an individual’s
satisfaction with his or her well-being. It is multi-
dimensional and allows comparisons to be made between
normative and cross-illness populations.31,32 QOL
becomes increasingly important over time in a transplant
survivor.33 A standardised assessment of QOL, such as the
FACT-BMT, is necessary and instrumental to optimising
patients’ QOL. Our clinicians thought a quarter of the
patients had unsatisfying QOL during clinical reviews.
Yet, our patients assessed their own QOL more favour-
ably, with a FACT-BMT score that is similar to the general
Australian population. This discrepancy is instructive;
first, a standardised method to assess QOL is necessary,
and second, our patients’ QOL score may be used to
educate and encourage potential allo-HSCT patients.

This study was a single-centre experience, and the
results may not be generalisable. Because of the nature of
retrospective analysis, data were incomplete as we were

unable to collect every parameter on all patients. An
obvious drawback of the retrospective methodology was
incomplete assessments of patients, but our subjects were
unselected and represent ‘real world’ experience in a
local context.

Our study demonstrated the importance of a standard-
ised and comprehensive protocol in caring for allo-HSCT
survivors. Our study showed that in allo-HSCT survivors,
renal, bone health, ophthalmic, respiratory and malig-
nant physiological effects were adversely increased. QOL
seemed to be on par with the general Australian popu-
lation. The allo-HSCT patient, his/her general practi-
tioner and any other healthcare workers involved would
benefit from ongoing engagement, education and
support from the allo-HSCT team.

Conclusion

Allo-HSCT patients are living longer with potential com-
plications that warrant lifelong surveillance and engage-
ment with healthcare. We have identified prevention of
avoidable complications and continual education of the
allo-HSCT patient and all healthcare workers involved as
areas that will improve outcomes for allo-HSCT survi-
vors. Based on our findings, we support the practices of
long-term follow-up assessments of patients recom-
mended by the international allo-HSCT survivor guide-
lines7,8 in Australian transplant centres.
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