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September is proving to be a very busy month for the team here - it’s Blood Cancer 
Awareness Month and our awareness campaign is back for 2018 - it’s the reason 
why some of the pages have gone spotty! Find out more on pages 8-11. 

As well as raising awareness of leukaemia, we’re very excited with the next stage 
of our Leukaemia Care Nurse Academy - our e-learning platform. This is brand 
new for the charity this year and has been developed with CNS level nurses, or 
for those of you who aspire to be a CNS. Find out more about this free training 
opportunity on page 16.

As we hurtle towards the end of the year, we’re in the final stages of preparation 
for our in-person training event which will be held on 9th November in 
Birmingham. We’re looking at the subject of acute leukaemia and we hope the 
articles in this edition will make you want to find out more on the day. Booking 
details for this training event can be found on the back of the magazine. 

Until next time, 

Shirley Aston,  
Leukaemia Care Nurse Advisor 

P.S. Nurse bursary applications are now open. Find out more on the Leukaemia 
Care website or on page 27. 
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Patient Engagement Officer Nickey 
Bate planned and executed the 
day and now wants to replicate its 
success across the UK. 

"On the 16th June we held our first 
‘Fatigue Patient Information Day’. 
The day was aimed at anyone with 
a blood cancer that feels affected 
by fatigue.  

"We had a fantastic day with 
50 patients, carers and family 
members in attendance.  Our 
day was facilitated by Dr Anne 
Johnson, Macmillan Consultant 
Occupational Therapist at the 
Bath Centre for Fatigue Services 
and Senior Lecturer/Research 
Fellow, University of the West of 
England, Bristol.  The day was 
extremely interactive with a 
variety of very lively discussions 
with lots of questions. The topics 
covered on the day included:  

"What it is, how common it is 
and the impact on daily life.

"Dr Johnson explained that 
cancer related fatigue (CRF) is a 
persistent, distressing, subjective 
sense of physical, emotional 
and/or cognitive tiredness, it’s 
extremely common especially 
with a diagnosis of blood cancer 
and that around 75-90% of cancer 
patients are affected at some 
stage.  

"Dr Johnson spoke about the 
importance of being aware of 
your current and available energy 
levels. She used the metaphor 
of a charged to drained mobile 
phone. Sometimes, for reasons we 
don’t understand, a battery may 
not fully charge overnight so it is 
important to recognise the drains 
on that battery. However, the 
battery can be topped up through 

Leukaemia Care news

Fatigue conference a success with 
patients
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moderate physical activity, or by 
creating coping mechanisms. 
These coping mechanisms may 
include establishing routines, 
adopting sleep hygiene, relaxation 
and the three p’s: prioritising, 
planning and pacing yourself. 

"In a very interactive session, 
attendees were also encouraged 
to explore expectations not only of 
themselves but what other people 
may have of them. Many people 
will continue to expect themselves 
to be able to do everything they 
did prior to being ill, and can 
adopt a ‘boom or bust’ nature 
where they cram everything 
in while feeling well, but suffer 
afterwards with increased periods 
of fatigue. This can be emotionally 
draining. 

"Other ideas discussed included 
communicating with others 
and removing any fear or 
embaressment of sharing with 
others that you suffer with fatigue. 
This included practical ideas 
of how to explain how they feel 
and the power of saying ‘no’ if 
something is too much. 

"It was inspiring to see all the 
interaction between the patients 
with the realisation that they are 
not the only ones dealing with this 

and there are ways to cope a little 
better with it." 

The next dates for our fatigue 
patient information days are:

•	 15th September at the Park 
Inn, Cardiff

•	 13th October at The Hilton 
(Victoria Quays) in Sheffield e

•	 16th March 2019 at the Double 
Tree Hilton by Edinburgh 
Airport. 

All our information days are free 
for patients and their families 
to attend. If you have a patient 
or family in mind who you think 
would benefit from attending, 
please encourage them to book 
their free place. 

To book a place:

Go to the Leukaemia Care website 
and under the support and 
information section, they will find 
a link for patient information days.

Alternatively, places can be 
booked by calling the help line 
on 08088 010 444 or emailing 
support@leukaemiacare.org.uk.

We have a variety of poster and 
flyers available for each event, 

Keep up with the latest news and patient stories at www.leukaemiacare.org.uk

        / LeukaemiaCareUK                 / LeukaemiaCare                 / LeukaemiaCareUK

Many thanks to these following people and for their contributions:

Bethany Torr, Shirley Aston, Fiona Heath, Nickey Bate, Jo Peplow

Front cover image: Copyright Juan Gaertner accessed from 123rf.com
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Acute Lymphoblastic Leukaemia 
(ALL) 

Genetic changes in ALL

Identifying the genetic changes 
that have happened in ALL 
cells is becoming increasingly 
important as new treatments 
are being developed. It allows 
therapies to be more targeted to 
the underlying changes that are 
driving the disease.

Immunotherapies

Immunotherapies use the 
patients own immune response 
to treat ALL. There are a number 
of emerging immunotherapies, 
currently in clinical trials and the 
research was presented at the 
meeting.

CAR-T therapy

A very hot topic in the treatment 
of ALL at the moment. CAR-T 
therapy is the first gene therapy 
to be approved for use in America 
and it has now been approved 
in Europe. Much research was 
presented at the meeting, 
including clinical trial data 

and looking for new cancer cell 
markers that can be targeted with 
edited immune cells.

Acute Myeloid Leukaemia (AML) 

News from the conference in AML 
focused on two general areas:

New treatments

AML is now subtyped depending 
on the genetic changes that have 
occurred within the leukaemia 
cells. These genetic changes can 
be indicators of prognosis or 
response to treatment.

There are a number of treatments 
coming through clinical trials 
that are more targeted to changes 
within leukaemia cells.

Minimal, or measurable, residual 
disease (MRD) and risk stratifying 
patients

Using the most sensitive methods 
of detection, clinicians are now 
able to detect one leukaemia 
cell within 100,000 healthy cells. 
This is minimal residual disease 
(MRD), the presence of very small 
but still measurable numbers of 

In June, our team attended the European Haematology 
Association (EHA) conference. Here they share the latest 
updates in the four main leukaemia types. 

Haematology news: An update from EHA
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leukaemia cells.

In AML, monitoring MRD over the 
course of a patient’s treatment is 
becoming extremely important, 
because it means patients can 
be risk stratified and treatment 
can be tailored accordingly. For 
example, someone who achieves 
MRD negativity (no detectable 
leukaemia cells) quickly after 
starting treatment is less likely to 
relapse and their treatment can 
be deintensified.

Chronic Lymphocytic Leukaemia 
(CLL) 

Two of the big topics in CLL at the 
conference were:

MRD – minimal, or measurable, 
residual disease

MRD negativity (no detectable 
cells) has not previously been 
the end goal of CLL treatment, 
however, it is looking increasingly 
important with the introduction 
of novel agents and combination 
therapies. Clinical trials have 
been demonstrating that patients 
are significantly more likely to 
achieve MRD negativity than with 
current standard treatments. 
This is of importance as MRD 
negativity is associated with 
longer remission and survival.

Combination therapies

There have been new targeted 
therapies in CLL that are at the 
moment used as single agents 
e.g. ibrutinib and venetoclax. 
These have proven to be very 
effective, but clinical trials are 
assessing whether there is 
increased efficacy by combining 
the agents. Clinical trials, such as 
the MURANO trial, are assessing 
the effectiveness of combination 
therapies and the data was 
presented at the conference.

Chronic Myeloid Leukaemia 
(CML) 

The main CML topics at the 
conference were:

Treatment Free Remission (TFR)

TFR is a process of stopping 
treatment with TKI drugs and the 
level of leukaemia cells remaining 
at very low/undetectable levels. A 
lot of data on trials was presented 
at the conference, showing that 
it is safe to attempt TFR under 
certain conditions and evidence 
shows that around half of people 
who stop their treatment will 
achieve TFR.

New CML therapies

While the emergence of TKI drugs 
has been incredibly successful 
in treating and managing CML, 
the side effects that patients 
experience are often quite difficult 
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to live with.

Research is ongoing into novel 
CML therapies that are as 
successful at treating CML but 
also have fewer side effects 
associated with them. 

Key clinicians were 
filmed at EHA, talking 
about the discussed 
updates. To access 
these videos, head to 
the Leukaemia Care 
YouTube channel at:

http://www.youtube.
com/c/leukaemiacare
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September is blood cancer awareness month and this 
year at Leukaemia Care, the #SpotLeukaemia campaign 
has returned.

#SpotLeukaemia is back
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Spot Leukaemia aims to improve 
both public awareness of leukaemia 
and support GPs to recognise and 
diagnose leukaemia early. Early 
diagnosis saves lives. 

The latest UK statistics reveal that 
37% of all leukaemia patients are 
diagnosed by an emergency route, 
which is significantly higher than 
the national cancer average, 22%. 

The impact of a late diagnosis can 
clearly be seen in survival rates, 
with both 1 month and 12-month 
survival being significantly lower 
across all leukaemia types for 
patients diagnosed by emergency 
compared to any other route. For 
example, 1-month survival for 
acute myeloid leukaemia (AML) is 
70.2% for patients diagnosed by an 
emergency route. For other known 
routes (two week wait, GP referral, 
other outpatient, inpatient elective) 
the average 1-month survival is 88%. 

The Spot Leukaemia campaign first 
launched in 2017, after the 2016 
Leukaemia Care survey of 2,019 
leukaemia patients revealed poor 
public understanding of leukaemia 
and awareness of the signs and 
symptoms are leading to delays in 
people visiting the GP. 

At diagnosis, 83% of patients 
had heard of leukaemia prior to 
diagnosis, but 68% of these people 
didn’t know anything about it. 
Additionally, 83% did not suspect 
cancer before their leukaemia 
diagnosis, suggesting that many 
people fail to recognise that their 
symptoms are associated with 
blood cancer. 

At the end of September 2017, we 
launched a follow-up survey. This 
ran for three months and received 
2884 responses from blood 
cancer patients, 2329 of which 
were leukaemia patients. Again, 
findings reveal issues with public 
understanding and awareness of 
leukaemia and delays in seeking 
medical attention. 

Almost 1 in 5 (17%) of patients 
experienced symptoms for more 
than 7 months before visiting the 
GP and 1 in 10 (10%) experienced 
symptoms for more than a year. At 
diagnosis, 79% of patients weren’t 
expecting a cancer diagnosis. This 
has improved compared to the 
previous year (83%), but there are 
still high numbers of people who do 
not associate their symptoms with 
blood cancers before diagnosis. 

In addition to patients delaying 
in seeking medical attention, the 
Leukaemia Care patient experience 
survey revealed delays in diagnosis 
at primary care. 

Patients often report visiting their 
GP several times before they receive 
a blood cancer diagnosis and the 
2017 patient survey revealed that 1 in 
4 people visited their GP more than 
twice before being referred to the 
hospital about cancer.

Moreover, 19% of patients stated 
they were treated for something else 
by their GP before diagnosis. This 
is of particular concern for acute 
leukaemia patients who require 
quick intervention due to the quickly 
progressing nature of the disease. 

Pictured left: Bethany Torr and Campaigns and advocacy Director, Zack Pemberton-

Whiteley from Leukaemia Care with the symptoms card. 9



Therefore, not only are patients 
delaying in visiting their GP, but it 
is clear that there are also delays in 
diagnosis at primary care. This is 
why the Spot Leukaemia campaign 
aims to improve both public 
awareness of leukaemia and also, 
support GPs to better recognise and 
diagnose blood cancers. 

So, what are we doing for Spot 
Leukaemia?

1) This year, we are heading out to 
eight different locations across 
the UK on our Spot Leukaemia 
roadshow. These regions have been 
identified to have low awareness 
in Leukaemia Care’s 2017 patient 
survey. Throughout September, 
the Leukaemia Care team will be 
visiting high streets in London, 
Liverpool, York, Nottingham, Oxford, 
Birmingham, Bristol and Exeter 
with our spotty photobooth. People 
will be able to take their photos to 
support Spot Leukaemia and be 
given a symptoms card to take away 
with them too. 

2) Raise awareness online and 
within the media of the signs and 
symptoms of leukaemia, educating 
the public so they know what to look 
out for. 

3) Sharing patient stories so that 
blood cancer patients can connect 
to someone who is going through 
the same journey as them and the 
public can better understand more 
about leukaemia, how it presents 
and who it affects. 

4) Ensuring GPs are being better 
supported to recognise and 

diagnose blood cancers, through 
promoting our online eLearning 
modules and holding an in-
person training event with the 
London (Royal College of General 
Practitioners) RCGP faculty.

How can you get involved? 

Wear our Spot Leukaemia pin badge 
with pride

Throughout the month of 
September, we are asking you 
to show your support for blood 
cancer patients by wearing our Spot 
Leukaemia pin badge.

We’d love to see your selfies 
wearing your badge with pride. 
So, don’t forget to mention us on 
social media and add the hashtag 
#SpotLeukaemia to your posts on 
Facebook, Twitter and Instagram. 

Display an awareness board 

Help others to learn about 
leukaemia and spot the signs and 
symptoms by displaying your own 
Spot Leukaemia awareness board 
during blood cancer awareness 
month. Simply email campaigns@
leukaemiacare.org.uk to order the 
materials you need. 

Go spotty and host your own 
awareness or fundraising event 

From spotty bake sales to spotty 
dress down days, hosting your own 
event can be a fun way to raise 
money and awareness of leukaemia. 

For more information about Spot 
Leukaemia, to get involved and 
order your material, visit: www.
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The following chapters follow the format of our nurse 
training day which is taking place in Birmingham this 
November

In focus: Acute Leukaemia: 
From diagnosis to treatment

Image: Leukaemias can be defined as acute or chronic, depending 
on the degree of haematopoietic cell differentiation on presentation, 
and myeloid or lymphoid, depending on the cell lineage
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Acute Myeloid Leukaemia (AML)

The underlying pathophysiology 
in AML is the maturational arrest 
of early-stage myeloid progenitor 
cells as a result of chromosomal 
translocations and other genetic 
and/or epigenetic abnormalities. 
The outlook for a person with AML 
depends on the subtype of AML. 

French–American–British (FAB) 
classification criteria. 

The traditional morphologically 
based classification of AML was 
based on the FAB criteria, which 
assigned patients to one of 
eight groups, designated M0–M7 
based on morphological and 

cytochemical features 

Although the FAB classification 
has given way to classifications 
more reliant on recurrent genetic 
abnormalities, morphological 
findings remain a cornerstone of 
AML classification. 

World Health Organization (WHO) 
criteria. 

The WHO classification of AML 
recognises six subgroups: 

•	 AML with recurrent genetic 
abnormalities 

•	 AML with myelodysplasia-
related features

The ‘leukaemias’ are a heterogeneous group of neoplastic 
disorders of blood cells. 

AML and ALL: an overview
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•	 AML with therapy-associated 
myeloid neoplasms 
(the result of previous 
chemotherapy) and 
myelodysplastic syndrome

•	 AML, not otherwise specified

•	 Myeloid sarcoma

•	 Myeloid proliferations related 
to Down’s syndrome

Both AML with myelodysplasia-
related features and therapy-
related AML have a particularly 
poor prognosis and are 
associated with distinct 
cytogenetic abnormalities.

Blastic plasmacytoid dendritic 
cell neoplasm is a rare 
haematological neoplasm 
arising from the precursors of 
plasmacytoid dendritic cells. 
While it was discussed as a type 
of myeloid leukaemia in the 
2008 WHO classification, insight 
into the origin and development 
of the tumour has resulted in 
its classification as a unique 
category.

2017 European LeukemiaNet (ELN) 
risk classification criteria. 

The ELN criteria further stratify 
AML subtypes in terms of the 
level of risk different genetic 
abnormalities confer. 

Epidemiology: AML

Acute myeloid leukaemia (AML) 
is the most common acute 
leukaemia in adults, with an 
incidence of 4.2 new cases per 100 
000 men and women per year in 
the USA between 2010 and 2014, 
and 3100 new cases in the UK in 
2014. As such, this is a relatively 
uncommon cancer in comparison 
to many more common solid 
organ tumours: it accounts for 
less than 1% and 1.3% of all new 
cases of cancer in the UK and USA, 
respectively. 

The incidence of AML increases 
with age. Although AML affects all 
age groups, according to the US-
based Surveillance, Epidemiology, 
and End Results Program (SEER) 
the median age of diagnosis is 68 
years, with a slight predominance 
in males. The fact that AML 
predominantly affects elderly 
patients, who may not be tolerant 
of intensive treatment, has major 
implications for the management 
of these patients. AML is 
more likely to be diagnosed in 
developed countries and is more 
common in whites than in other 
populations.

Mortality from AML is highest 
among people aged 75–84 years.  
51% of AML deaths in the UK each 
year are in people aged 75 and 
over (2012–2014). In the UK in 
2014, AML accounted for 2% of all 
cancer deaths. 
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Acute Lymphoblastic Leukaemia 
(ALL)

The underlying pathophysiology in 
ALL is the maturational arrest of 
early-stage lymphoid progenitor 
cells as a result of chromosomal 
translocations and other genetic 
and/or epigenetic abnormalities. 
The outlook for a person with ALL 
depends on the subtype of ALL. 

The FAB classification criteria

Historically, this morphologically 
based classification of ALL 
assigned patients to one of three 
groups. The FAB classification 
has now given way to the WHO 
classification.

The 2016 WHO classification 
criteria subdivides ALL into B- and 
T-Cell ALL. These two entities are 
morphologically indistinguishable 
from each other. B-cell ALL, 
which is more common than 
T-cell ALL in both adults and 
children, is further subtyped 
according to recurrent genetic 
abnormalities. As with AML, these 
different genetic abnormalities 
convey different prognostic 
characteristics to the leukaemia. 

Epidemiology: ALL

The number of new cases of 
acute lymphoblastic leukaemia 
(ALL) was 1.7 per 100,000 men 
and women per year in the USA 
between 2010 and 2014, and there 

were 760 new cases in the UK in 
2014.

ALL commonly affects younger 
people, with over 50% of patients 
with ALL being under the age of 
20. The median age of diagnosis 
is 15 years. However, there is a 
second, smaller peak of incidence 
in adults aged 55 to 64 years. The 
management and prognoses of 
patients with ALL differs greatly 
between adults and children. 

There is a slight predominance in 
males: in the UK, 1 in 1015 men and 
1 in 1340 women will be diagnosed 
with ALL during their lifetime. In 
the USA, ALL is most common in 
Hispanic and white populations.

In the USA, deaths from ALL are 
highest among people aged 65–74 
years. In the UK, mortality rates for 
ALL have decreased by 25% over 
the past decade; they are highest 
in people aged 80–89. 

Problems distinguishing AML 
from ALL

At times, acute leukaemias may 
not be readily subdivided into ALL 
or AML. This may be due to the 
presence of multiple populations 
of blasts of differing lineage, 
or a single population of blasts 
with the expression of markers 
associated with different lineages.
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Inherited syndromes

Down’s syndrome is associated 
with an increased risk of both ALL 
and AML. The risk differs according 
to age, and is greatest in early 
childhood. Myeloid disorders 
associated with Down’s syndrome, 
including transient abnormal 
myelopoiesis (TAM) and AML, are 
characterised by a proliferation 
of megakaryocytes. Neonates 
and infants with TAM typically 
have an excess of blasts in the 
peripheral circulation, with varying 
clinical sequelae. In the majority 
of patients with TAM, blasts 
are cleared from the peripheral 
blood stream and blood counts 
are normal within a few months. 
However, a subset of patients 
with TAM subsequently develop 
AML. All patients with TAM have an 
N-terminal-truncating mutation 
in the transcription factor gene 
GATA1. The accumulation of other 
gene mutations, including those 
that encode the Cohesin complex, 
results in the development of AML.

Inherited predisposition to acute 
myeloid leukaemia. 

As described above, most cases 
of AML are sporadic, arising as a 
result of the steady accumulation 
of mutations in somatic cells. 
However, a small but increasingly 
well-recognised subset of 
patients with AML have a germline 
inherited genetic predisposition to 

AML. Indeed, in the latest revision 
of the World Health Organization’s 
classification of haematopoietic 
diseases, ‘myeloid neoplasms 
with germline predisposition’ are 
classified as a separate subset 
of the disease. The implications 
of diagnosing such cases are far 
reaching, and include the need 
for genetic counselling for the 
patient’s family as well as in the 
selection of donors for allogeneic 
stem cell transplantation. Patients 
with an inherited predisposition to 
AML present in a variety of ways: 
some have no other symptoms, 
some have other cytopenias, 
and some may have other organ 
dysfunction.

An example of one such group 
of disorders encompasses 
patients with mutations in the 
transcription factor GATA2 gene. 
In these patients, germline 
heterozygous mutations in GATA2 
result in a predisposition to MDS 
and AML. There are associations 
with a highly variable number 
of presentations, including 
cytopenias (e.g. monocytopenia) 
and deficiencies of other 
components of the immune 
system such as dendritic cells 
and lymphocyte subsets, resulting 
in an immune deficiency and 
predisposition to serious and 
atypical infections. Other patients 
commonly have lymphoedema 
and congenital deafness as part of 
Emberger’s syndrome.
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Information for this article has been written by FastFacts for the new 
Leukaemia Care online nurse academy which is launching this September.

The online nurse academy is aimed at haematology CNS’ or aspiring CNS’ - it 
may also be useful for junior doctors within the field.

We’re delighted that the online platform has been accredited for 10 hours 
CPD points by the Royal College of Nurses (RCN) and nurses and health care 
professionals can take the course free of charge. 

Register your interest for the free e-learning academy by emailing Shirley.
Aston@leukaemiacare.org.uk, ringing 01905 755977 or by filling out the 
form at http://bit.ly/NurseE-Learning and you’ll be given access to the 
e-learning platform. 

Every nurse that successfully completes the academy will be issued with the 
relevant certificates as well as a Leukaemia Care Nurse Academy fob watch. 

Image: A screenshot from the new Leukaemia Care nurse academy

16



CLOFARABINE

What is clofarabine?

Clofarabine (developed 
by Genzyme) is a type of 
chemotherapy drug known as an 
DNA synthesis inhibitor, which 
stops cancer cells making DNA, 
thereby preventing them from 
growing and multiplying. 

Clofarabine is indicated for the 
treatment of children and adults 
up to 21 years of age with relapsed 
or refractory acute lymphoblastic 
leukaemia (ALL), who have 
received at least two previous 
regimens.

Clofarabine was approved for 
the treatment of relapsed or 
refractory ALL by the Food and 
Drug Administration (FDA) on 28 
December 2004 and is marketed 
under the name of Clolar. It was 
approved for the same indication 
in Europe, Australia and New 
Zealand on 29 May 2006, and is 
marketed as Evoltra.

In addition, clofarabine is also 
being investigated as a treatment 
for:

•	 Older patients with AML 
who cannot have high dose 
treatment with a stem cell 
transplant 

While treatment for AML is fairly standardised, new 
treatments are emerging - especially for patients with 
relapsed AML. 

Future treatments in AML
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•	 Patients with myelodysplastic 
syndrome (MDS) which is a 
group of conditions where the 
bone marrow does not make 
enough normal blood cells

The bone marrow of patients with 
MDS makes blood cells which 
are not fully developed and do 
not work normally. The cause 
is not known, but exposure to 
the chemical benzene (present 
in petrol and cigarette smoke) 
or treatment with radiotherapy 
or chemotherapy have been 
implicated. Patients with MDS 
are commonly aged between 65 
to 70 years, with only 20% being 
younger than 50 years old.

GILTERITINIB

What is gilteritinib? 

Gilteritinib (manufactured 
by Astellas) is a cancer drug 
which is being investigated for 
the treatment of patients with 
relapsed or refractory AML. 

Tyrosine kinase receptors 
are receptors present in the 
membranes of all of the body’s 
cells, and they carry information 
to and from complex cells 
networks such as the bone 
marrow, amongst others. FMS-
like tyrosine kinase 3 (FLT3) 
is a member of the class 3 
receptor tyrosine kinase family, 
and mutations in the FLT3 
gene are known to be involved 
to the development of AML. 

FLT3s mutations are found in 
approximately one third of all 
patients with AML, and these 
mutations are associated with 
relapsed and refractory cases of 
AML.

Gilteritinib is known to inhibit 
both FLT3 mutations involved in 
AML and it is being developed 
for treatment of patients with 
relapsed or refractory AML who 
have these mutations. These two 
FLT3 mutations are FLT3-ITD and 
FLT3-TKD: 

•	 FLT3-ITD is a FLT3 mutation 
that includes an internal 
tandem duplication (ITD) 
which is a small doubling up 
of amino acids in membrane 
of the receptor. Amino acids 
are the building block for 
proteins. 

•	 FLT3-TKD is a point mutation 
in a single amino acid in the 
tyrosine kinase domain (TKD). 

The FLT3-ITD mutations are 
present in the AML cells of 20% 
to 30% of newly diagnosed 
patients and point mutations in 
the tyrosine kinase domain are 
present in 7% of patients.

In October 2017, the FDA granted 
gilteritinib Fast Track Designation 
for the treatment of adult 
patients with FLT3 mutation-
positive relapsed or refractory 
AML. This Fast Track program 
enables Astellas to accelerate 
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the development, review, and 
approval of gilteritinib for the 
treatment of AML.

In January 2018, gilteritinib was 
granted Orphan Designation 
for the treatment of AML by the 
European Commission. Orphan 
Designation is given to drugs 
that may be of significant benefit 
to patients with rare conditions 
(affecting less than 5 in 10,000 
people). This status makes it 
easier for a drug to be approved, 
and the company developing it 
receives scientific advice and 
funding. 

On 23 March 2018, a new drug 
application for marketing 
approval of gilteritinib in Japan 
was submitted by Astellas 
Pharma Inc for the treatment 
of adult patients with FLT3 
mutation-positive relapsed or 
refractory AML . On 29 March 
2018, Astellas also submitted new 
drug application for approval of 
gilteritinib in the same patient 
population to the FDA.

QUIZARTINIB

What is quizartinib?

Quizartinib (developed by Daiichi-
Sankyo) is a selective FLT3 
receptor tyrosine kinase inhibitor 
that is being investigated for the 
treatment of adult patients with 
relapsed/refractory AML. 

Quizartinib has shown promising 
activity against leukaemia in 

relapsed and refractory patients 
in a large Phase 2 study. It is 
currently being investigated in 
two international Phase 3 trials 
for the treatment of AML with 
FLT3-ITD mutations for relapsed/
refractory patients (QuANTUM-R 
trial) and newly-diagnosed 
patients (QuANTUM-First trial).

Results from the QuANTUM-R trial 
will form the basis of worldwide 
regulatory submissions for 
quizartinib in AML leukaemia.

Quizartinib has been granted 
Fast Track Designation by the FDA 
for the treatment of relapsed/
refractory AML. It has also been 
granted Orphan Drug Designation 
by the FDA and EMA for the 
treatment of AML.

VYXEOS

What is Vyxeos? 

Vyxeos is the registered name 
for the combination of the two 
cancer drugs (daunorubicin 
and cytarabine) which has been 
formulated for intravenous 
injection. Daunorubicin and 
cytarabine are already licensed 
for the treatment of patients with 
AML, and both act by damaging 
the DNA of cancer cells in the 
blood stream and bone marrow.

Vyxeos is being investigated by 
Jazz Pharmaceuticals for the 
treatment of adult patients with 
two types of newly diagnosed AML: 
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•	 Therapy-related AML (t-AML) 
– This is a recognized 
illness which occurs as a 
complication of a patient 
having had cytotoxic and/or 
radiation therapy.

•	 AML with myelodysplasia 
related changes (AML 
MRC) – Patients who have 
previously had other types 
of blood disorders have AML 
with myelodysplasia related 
changes.

On 3 August 2017, the FDA 
granted Vyxeos approval for the 
treatment of adults with newly 
diagnosed t-AML or AML-MRC. 
This is the first FDA-approved 
treatment specifically for these 
conditions. The approval was 
based on preliminary data from 
Study CLTR0310 301 which is 
being conducted in 309 patients 
(aged 60-75 years) with newly-
diagnosed t AML or AML-MRC.

Leukaemia Care publications 
available for order:
•	 A-Z of Leukaemia
•	 Acute Myeloid Leukaemia
•	 All About Leukaemia: An Easy 
•	 Read Document
•	 Allogeneic Stem Cell Transplants
•	 Autologous Stem Cell Transplants
•	 Acute Lymphoblastic Leukaemia
•	 Acute Promyelocytic Leukaemia
•	 Aplastic Anaemia
•	 ATRA and anthracycline based 

therapy for AML 
•	 Azacitidine for AML
•	 Caring for carers
•	 Childhood Acute Lymphoblastic 

Leukaemia
•	 Childhood Acute Myeloid 

Leukaemia
•	 Chronic Lymphocytic Leukaemia
•	 Chronic Myeloid Leukaemia
•	 Chronic Myelomonocytic 

Leukaemia
•	 DA and ARAc for AML
•	 Essential Thrombocythaemia
•	 FLAG-Ida for AML
•	 Hairy Cell Leukaemia
•	 Hydroxycarbamide for AML
•	 Late Effects of Treatment
•	 Living well with AML
•	 Low dose Cytarabine for AML
•	 Mylotarg for AML
•	 Myelodysplastic Syndromes
•	 Myelofibrosis
•	 Polycythaemia Vera
•	 Relapse in AML
•	 The next stage
•	 Treatment for APL
•	 Watch and Wait

To order free patient information for 
your department, email support@
leukaemiacare.org.uk, head to the 
website at www.leukaemiacare.org.uk/
support-and-information/help-and-
resources/request-a-resource/ 
or ring 01905 755977.

Information for this 
article has been taken 
from our soon to be 
released series on 
future treatments in 
AML. To pre-order copies 
of these documents, 
email support@
leukaemiacare.org.uk
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An allogeneic haematopoietic 
stem cell transplant (HSCT) 
is a complex and challenging 
treatment.  This article gives 
a brief overview of allogeneic 
transplants including indications 
for transplant, the different types 
of allogeneic transplant, the 
preparation and the process of 
transplantation.

Indications for transplant

The most common indications 
for allogeneic HSCTs are acute 
myeloid leukaemia and acute 
lymphoblastic leukaemia. An 
allogeneic transplant may also be 
considered for patients with non-

Hodgkin’s lymphoma, Hodgkin’s 
lymphoma, chronic lymphocytic 
leukaemia, myelodysplasia, 
myeloma as well as many other 
non-malignant diseases.

Types of allogeneic transplant

HSCTs are categorised based 
on the origin of the cell source.  
Allogeneic HSCTs use a related or 
unrelated compatible donor as 
the source of stem cells.  

There are three types of allogeneic 
donors

1. Related donor: Refers to a 
sibling who is a full DNA match.  

In a new series from our Nurse Advisor Fiona Heath, she 
provides insight into the world of stem cell transplants

Allogeneic Stem Cell Transplants: 
an overview
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This donor is commonly referred 
to as a matched unrelated donor.  

2. Haploidentical donor: A partially 
matched, haploidentical donor 
such as a parent, child, or sibling

3. Unrelated donor: A person with 
no direct blood relation donates 
for the patient. This is commonly 
termed a matched unrelated 
donor (MUD) and it can also be an 
umbilical cord donor.

The Transplant Process

Patient Work up

A crucial factor in the outcome of 
HSCT is the appropriate planning 
and timing of the transplant.  
Once the decision has been made 
to proceed to transplant, the 
patient will then begin the pre-
transplant work up (Hamadani 
2010). This work up further 
insures eligibility for transplant 
and it may include:

•	 MUGA scan or 
echocardiogram to evaluate 
cardiac function

•	 ECG

•	 Pulmonary function test

•	 Radiology testing consisting 
of a chest x-ray as well as 
other testing to determine 
response to therapy or current 
status of disease (i.e. CT scan, 
MRI, and bone scan)

•	 Bone marrow biopsy and 
aspirate to evaluate disease 
status

•	 Laboratory testing including 
FBC and differential, 
biochemistry, clotting, HIV 
antibody test, hepatitis 
screen, viral/bacterial titres 
(CMV, herpes varicella-zoster, 
Epstein-Barr, toxoplasmosis), 
serum markers for disease 
and serologic test for syphilis

•	 Reproductive evaluation for 
women/men of child bearing 
potential

•	 Central venous catheter 
placement

•	 Full dental evaluation

Stem cell collection

There are currently three 
primary types of haematopoietic 
progenitor cells (HPCs) collected 
for transplantation; bone 
marrow HPCs, peripheral blood 
HPCs and umbilical cord blood 
HPCs. Bone marrow is the oldest 
source of stem cells, which are 
obtained through bone marrow 
harvesting.  In a bone marrow 
harvest, the bone marrow is 
aspirated from the posterior iliac 
crests under general anaesthetic. 
The advantages of bone marrow 
collection are the ability to collect 
in a single procedure and a 
decreased risk of graft-versus-
host disease. The disadvantage is 
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that it requires anaesthesia and 
poses a risk for infection, bleeding 
or bone damage (Ezzone and 
Schmit-Pokorny,2007). 

Alternatively, through the process 
of mobilisation, stem cells 
can be collected peripherally.  
Mobilisation uses haematopoietic 
growth factors with or without 
the addition of chemotherapy to 
result in an increase in circulating 
stem cells. During the past 10-15 
years, the use of peripheral blood 
stem cells has increased, and it 
is now the most common method 
for collecting HPCs. Advantages 
of peripheral collections are that 
it can be accomplished in the 
outpatient setting and peripheral 
blood stem cells engraft more 
quickly. A disadvantage is that 
it may require placement of a 
specialised central line in some 
cases.

Umbilical cord blood is also a 
valuable source of stem cells.  
These cells are collected from 
the umbilical vessels in the 
placenta at the time of delivery.  
Advantages of cord blood include 
easy access and low risk of GVHD.  
However, a disadvantage is the 
low cell dose in a unit of cord 
blood.    

Pre-transplant conditioning

Conditioning regimens are 
chosen based on the disease 
being treated and the goal of 

therapy. There are two types of 
conditioning regimens that are 
commonly used:

•	 Myeloablative: the 
chemotherapy and radiation 
therapy doses are designed 
to destroy the bone marrow.  
The goal of a myeloablative 
conditioning regimen is to 
also destroy residual cancer 
cells.

•	 Non-Myeloablative: also 
known as reduced intensity.  
This conditioning regimen 
is designed to weaken the 
recipient’s immune system 
enough to allow the donor 
immune system to grow. The 
goal of a non-myeloablative 
transplant is to allow the 
donor cells to destroy cancer 
cells or replace dysfunctional 
cell lines.

There are multiple combinations 
of conditioning or preparative 
regimens. Regimens can 
consist of chemotherapy 
alone or in combination with 
radiotherapy. These regimens 
are administered prior to stem 
cell infusion. The purpose of the 
regimen is to provide adequate 
immunosuppression to prevent 
graft rejection and may be active 
in eradicating the underlying 
disease. The regimen selected, 
doses, schedule and techniques 
for administering the drugs and/
or radiation will vary between 
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institutions. The scheduled days 
of the preparative regimen are 
counted as minus days with the 
day of transplant being day 0.

The stem cell infusion

The stem cell infusion is often 
seen as anticlimactic for the 
recipient and family when 
compared to the pre-evaluation 
and delivery of the conditioning 
regimen. The infusion represents 
the hope of a cure and optimism 
for the future. The day of the 
HPC infusion is considered day 
0. The infusion of the HPCs is 
similar to a blood component 
transfusion, although there is 
considerable technical, clinical 
and psychological preparation 
required for the infusion process.  

The timing of HPC infusion is 
dependant on the conditioning 
regimen used. If a chemotherapy-
only regimen is used, there 
must be at least a 24-hour 
separation between completion 
of the conditioning regimen 
and the HPC infusion to allow 
for the chemotherapy to be 
excreted. If total body irradiation 
(TBI) is delivered as part of 
the conditioning regimen, the 
HPC product may be infused 
immediately after the final TBI 
dose. 

Once the infusion of cells has 
been completed the patient 
will remain in isolation until 

engraftment. Engraftment of 
the stem cells occurs when 
the donated cells make their 
way to the marrow and begin 
reproducing new blood cells.  
Depending on the disease being 
treated, engraftment usually 
occurs around day +15 to +30. 
Post-transplant blood counts are 
done daily to evaluate initiation 
and progress of engraftment.  
Platelets are generally the last 
blood cell to recover. Engraftment 
can be delayed because of 
infection, medications, low 
donated stem cell count, or graft 
failure. Although the new bone 
marrow may begin making cells 
in the first 30 days following 
transplant, it may take months, 
even years for the entire immune 
system to fully recover. 
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The charity is pleased to 
announce that it can now offer 
its popular "All about Leukaemia 
- An Easy Read Document" in six 
languages other than English.

Translations have been completed 
in the following languages: Welsh, 
Bengali, Punjabi, Gujarati, Urdu 
and Polish and have already 
proved to be popular.

We’d be keen to hear from nurses 
and health care professionals 
who have a regular need for 
information in an alternative 
language so that future 
publications could be produced in 
this multi-language format. 

Other accessible materials

All materials produced by 
Leukaemia Care can be requested 

in a large print format for 
patients who may have poor eye 
sight. In a first for the charity, 
we received a request for an 
audio version of the easy-read 
document for an English speaking 
patient who had problems with 
reading and writing. This audio 
recording can be made available 
by emailing communications@
leukaemiacare.org.uk. 

As ever, we are always open 
to ideas for publications 
that are needed for patients 
- or even nurses. Please 
send information requests 
to the Patient Information 
team on communications@
leukaemiacare.org.uk or ring 
01905 755977. 

Leukaemia information in other 
languages now available
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In our latest series for Nursing Matters, Leukaemia Care 
Nurse Advisor Fiona Heath looks at complications of 
stem cell transplants. 

Acute Complications of 
Allogeneic Transplant: Part 1

Many acute complications 
exist; they may occur during 
conditioning, stem cell transplant, 
engraftment and the immediate 
post-engraftment period. Acute 
complications include:

Haematological: ABO 
incompatibility, anaemia, 
neutropenia, thrombocytopenia

Neurological: delirium, seizures, 
metabolic encephalopathy, 
posterior reversible 
encephalopathy syndrome, 
leukoencephalopathy, progressive 

multifocal leukoencephalopathy, 
drug toxicities, cerebrovascular 
accidents

Cardiac: Dysrythmias, 
pericarditis, pericardial effusion 
and tamponade

Pulmonary: pulmonary effusions, 
pulmonary embolism, diffuse 
alveolar haemorrhage, idiopathic 
pneumonia syndrome

Gastrointestinal: nausea, 
vomiting, diarrhoea, mucositis, 
malnutrition, typhilitis, GI 
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bleeding

Renal: acute tubular necrosis, 
acute renal failure, renal tubular 
acidosis, haemorrhagic cystitis

Hepatic: cholecystitis, veno-
occlusive disease/sinusoidal 
obstruction syndrome, chemical 
hepatitis

Metabolic: hyperglycaemia, 
Syndrome of inappropriate 
antidiuretic hormone

Infections: bacterial, viral, fungal

Engraftment syndrome

GVHD: skin, liver, gut

Due to the vast number of 
complications this article will 
focus on giving an overview of 
haematological, neurological and 
cardiac acute complications. The 
side effects and complications 
of stem cell transplantation 
(SCT) are caused by the 
toxicities of the conditioning 
regimen of chemotherapy and/
or radiotherapy and other 
immunosuppressants therapies 
or by the engrafted new marrow 
itself. Acute complications 
may occur at any phase of the 
transplant process, from the 
conditioning regimen through to 
day 100 post-transplant.  

Haematologic Complications

Severe myelosuppression 
and or myeloablation are the 

most common direct results 
of allogeneic transplant 
conditioning regimens. All 
patients will experience a period 
of pancytopenia during which 
there is a high risk of infection 
and other haematological 
complications. Infection is one of 
the most severe complications of 
stem cell transplantation and will 
be discussed in detail in a future 
article in this series.

ABO Incompatibility

Allogeneic stem cells are 
commonly administered fresh 
after they have been collected 
from the donor. The major risk 
associated with infusion of fresh 
stem cells is ABO incompatibility.  
ABO incompatibility can cause 
immediate or delayed haemolysis.  
If the donor/patient has minor 
incompatible antibodies, a 
delayed haemolysis may occur 
upon engraftment.

Anaemia

Multiple factors contribute to the 
development of anaemia in SCT 
patients such as their underlying 
disease, myelosuppression 
from the conditioning regimen, 
nutritional deficiencies, 
haemolysis, and bleeding.  
Supportive therapies include 
blood product transfusion and 
possible administration of 
colony-stimulating factors or 
erythropoiesis-stimulating agents 
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to stimulate haematopoiesis. 

Thrombocytopenia

The two major causes of 
thrombocytopenia are the 
underlying disease process and 
the effects of the conditioning 
regimen. In the post-transplant 
phase, fever, systemic infection 
and medications may further 
reduce platelet production or 
increase platelet destruction. As 
with anaemia, close monitoring 
and institution of bleeding 
precautions are essential nursing 
interventions for prevention of 
complications, along with platelet 
transfusions as per hospital 
policy.

Neurological complications

Neurological complications 
related to SCTs are not often 
considered among the most 
frequent side effects but reported 
incidence of all neurological 
related symptoms may be as high 
as 70% for allogeneic transplant 
patients. Cerebrovascular 
accidents and infections account 
for most acute toxicities followed 
by leukoencephalopathy.

Delirium: can occur as a result 
of the conditioning regimen, 
post-transplant drug therapy, 
metabolic imbalances and 
environmental factors. Treatment 
should focus on resolving the 
underlying aetiology while 

providing safe and supportive 
patient care.  

Seizures: like delirium, seizures 
are a symptom that should 
alert the nurse to assess for an 
underlying problem. Busulfan is 
known to predispose patients to 
this side effect, and prophylaxis 
is routinely administered. After 
transplantation, new onset 
seizures are often attributable to 
drug side effects, infections or 
cerebrovascular accidents.

Metabolic Encephalopathy: 
An estimated 3% to 39% of 
patients experience metabolic 
encephalopathy. Presenting 
symptoms are changes in mental 
status or new onset of seizures.  
The most common aetiologic 
factors are hypoxemia, electrolyte 
imbalances, metabolic acidosis, 
renal or hepatic failure, sepsis 
or drug side effects. Treatment 
focuses on correction of the 
causative metabolic imbalance 
and supportive care.  

Posterior Reversible 
Encephalopathy Syndrome (PRES): 
This is also known as reversible 
posterior leukoencephalopathy 
syndrome. It is most frequently 
associated with drug toxicity in 
allogeneic transplant patients.  
Unlike leukoencephalopathy, 
this condition is reversible if the 
causative agent (often toxic levels 
of cyclosporin or tacrolimus) 
is identified or remedied.  
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Symptoms include hypertension, 
headache, seizures, visual 
disturbances and altered mental 
status.

Leukoencephalopathy: This is 
a syndrome of undetermined 
aetiology that produces 
irreversible damage in the white 
matter of the brain. Rarely, 
patients may also experience 
progressive multifocal 
leukoencephalopathy which is 
caused by a reactivation of the 
JC virus. Common symptoms 
may include slurred speech, 
dysphagia, aphasia, confusion, 
visual disturbances, altered 
balance and gait and extremity 
weakness or progressive 
paralysis. There is currently no 
effective treatment so although 
rare, the mortality rate of patients 
affected is extremely high.

Drug Toxicities

Many of the medications that are 
commonly used during allogenic 
transplant conditioning 

and recovery may produce 
neurological side effects. This 
table below lists the most 
common medications used in 
stem cell transplants that can 
cause neurotoxicity. 

Cerebrovascular Accidents (CVAs)

Intracranial bleeding related to 
thrombocytopenia and cerebral 
infarction caused by infectious 
processes or thrombosis are the 
underlying causes for CVAs in 
allogeneic transplant patients.  
Mortality rates for these patients 
has been reported as high as 
69%, independent of other 
transplant related risk factors.  
Treatment is similar to that of 
non-transplant patients, with the 
exception of special attention 
to evaluating and resolving 
infections, thrombocytopenia and 
coagulopathies.

Antineoplastic 
Agents

Immunosuppressive 
Agents

Antifungal
Agents

Antimicrobial
Agents

Antiviral 
Agents

Misc.

Bulsufan Cyclosporin Amphotericin B Cephalosporins Acyclovir Benzodiazepines

Cytarabine Tacrolimus Voriconazole Isoniazid Ganciclovir Anaesthetics

Ifosfamide Muromonab Metronidazole Antiepileptics

Paclitaxel Rifampin

Cisplatin Linezolid

Methotrexate

Procarbazine
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Cardiac Complications

Cardiac arrhythmia is the most 
common cardiotoxic side effect of 
SCT, followed by congestive heart 
failure, pericarditis, pericardial 
effusion and pulmonary oedema.  

Dysrythmias: cardiac arrhythmias 
may be precipitated by electrolyte 
imbalances, hypoxemia, 
sepsis, and multi-organ system 
failure. The most common 
arrhythmias are supraventricular 
tachyarrhythmias, most 
commonly atrial fibrillation or 
atrial flutter that develop in the 
early post-transplant period and 
spontaneously resolve within 
three days of onset (Soubani 
2006).  

Pericarditis: neutropenia is the 
predisposing factor for infectious 
pericarditis and endocarditis in 
transplant recipients, which occur 
infrequently but generally respond 
well to antibiotics. (Deaver 2008).  

Pericardial effusion and 
Tamponade: Cyclophosphamide 
toxicity, viral or bacterial 
infection, or renal failure may 
contribute to the development 
of pericardial effusion and 
tamponade. Aggressive treatment 
with pericardiectomy or 
pericadiocentesis is indicated in 
the instance of haemodynamic 
impairment (Soubani 2006).

Haemodynamic impairment 
generally occurs when pericardial 
effusion progresses to pericardial 
tamponade. Indications of 
pericardial tamponade include:

Paradoxic pulse

Hypotension

Distant heart sounds

Tachypnoea

Dyspnoea

Elevated central venous pressure

It is vital for nurses to have a deep 
understanding of these acute 
post-transplant complications 
and to be able to recognise 
and identify their signs and 
symptoms. If not recognised 
and treated immediately, 
these complications can lead 
to significant morbidity and 
mortality.  
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Stop press: Nurse bursaries now 
open

Leukaemia Care’s nurse bursary 
programme is run in partnership 
with the Royal College of Nursing 
Foundation. 

You can apply for a grant of up to 
£5,000. Your proposal must impact 
on the quality of care and support 
you provide to patients with a blood 
cancer and/or their carers.
This can be a course of study, 
attending a conference or a research 
project, for instance. However, you 
must demonstrate what you believe 
the impact will be on the blood cancer 
patients you support.

We are especially interested in 
supporting any research that 
improves the care and support 
provided to blood cancer patients 
and if successful, how this could be 
adopted more widely. This can be a 
standalone project or part funding 
towards an existing one.

Applications for 2018 open on 13th 
August 2018 and close on 19th October 
2018 at 5pm. All applications must be 
made through the RCN Foundation 
with more details on their website. 

For more information on the scheme 
or to discuss your ideas, please 
email Shirley.Aston@leukaemiacare.
org.uk or ring 01905 755977. 
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The haematopoeitic donor 
search
Allogeneic stem cell transplants 
are performed to treat various 
diseases, including but not 
limited to acute and chronic 
leukaemias, myelodysplastic 
syndromes, stem cell disorders 
and myeloproliferative diseases. 

If a patient could potentially need 
an allogeneic transplant in the 
future, then tissue typing should 
be done as soon as possible 
after a diagnosis has been made.  
Tissue typing is carried out on the 
patient and on any siblings they 
have.  

There is a 25% or 1 in 4 chance 
that a patient’s sibling will be 
a match. Approximately 70% 
of transplant candidates do 
not have a sibling donor so a 
matched unrelated donor will 
be searched for. A number of 
national and international bone 
marrow registries have been 
established listing unrelated 
volunteers who are willing to 
donate haematopoietic stem 
cells. Matching the recipient to 
a compatible donor is crucial for 
determining the patient’s risk 
of graft rejection, the severity of 
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graft versus host disease and 
overall long-term survival.

Step One: Patient and sibling 
tissue typing

The patient and any siblings 
they have should be tissue typed 
using Human Leukocyte Antigen 
(HLA) testing as soon as possible 
to allow for time for the results 
to be obtained. This is done by 
taking blood samples. HLA typing 
is the determination of the HLA 
types of an individual. Historically, 
serological identification of HLA 
type was done, however, currently 
molecular identification, which is 
more precise, of HLA allelesis is 
possible. An allele is one of two or 
more forms of the DNA sequence 
of a particular gene.

The genetic material (DNA) 
inside each cell contains the 
information that determines 
which HLA antigen will be located 
on the surface of the cell. The 
information in the DNA that 
specifies one HLA is called a gene.  
DNA typing analyses these genes 
to identify HLA types. The genetic 
information needed to make a 
class II antigen is found on two 
different genes: Class II A (alpha) 
and Class II B (beta). The class II 
B genes are considered the most 
important when matching donors 
for a transplant.

DNA typing is generally performed 
on two levels, low resolution 
which detects alleles of the HLA 
gene and high resolution which 
detects the specific alleles of the 
HLA gene. 

Name Relationship HLA-A HLA-B HLA-DRB1 HLADRB3/4/5

Luke Patient *25KEYF
*29KDTP

*18JXAK
*44KBZA

*07JXKR
*10AC

4*01TFE

Joan Sister *01JWDK
*24JWPX

*44JZRS
*39JZHS

04KCGY
*10AC

5*01:01

Edward Brother *25KEYF
*29KDTP

*18JXAK
*44KBZA

*07JXKR
*10AC

4*01TFE

Dennis Brother *25KEYF
*29KDTP

*18JXAK
*44KBZA

*07JXKR
*10AC

4*01TFE

Comments: Luke the patient has two sibling matches; Edward and Dennis
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Step Two: Preliminary Search

If a patient does not have any 
matched siblings, then the 
patient’s high resolution HLA 
typing results must be passed 
onto the bone marrow registries 
to see if an unrelated match 
is available. The bone marrow 
registries produce a preliminary 
report of possible matches.  
In addition to HLA typing the 
preliminary search includes 
information on age, sex, CMV 
status, ABO type, and race or 
ethnicity.

Step Three: Formal donor search 

Once it is determined that an 
unrelated transplant is the best 
option for the patient a formal 
search should be requested.  
Additional testing is then 
undertaken to determine an exact 
match and to choose a preferred 
donor.  

It is also important to consider 
non-HLA characteristics when 
assessing donors such as:

•	 Cytomegalovirus (CMV) 
negative (for CMV negative 
recipient): An attempt to 
choose a CMV negative donor 
for a CMV negative recipient 
should be made to prevent an 
active CMV infection

•	 Male sex: Males may be 
able to provide more cells 
for transplant and female 

donors with prior pregnancies 
have been associated with 
increased incidence of 
chronic GVHD

•	 Younger age: Younger donor 
age has been noted to reduce 
the risk of acute and chronic 
GVHD

•	 ABO compatibility: ABO 
compatibility has not been 
shown to affect the outcome 
of transplant

•	 Larger body weight: A larger 
number of stem cells may be 
obtained from donors with a 
larger body weight

•	 Matched race: There is 
greater chance of finding a 
donor from the similar race 
or ethnicity; however, once 
a high-resolution match is 
found, the race or ethnicity 
of the donor does not have a 
major impact on the outcome 
of the transplant.

Step four: Donor evaluation

Once a donor has been selected 
they undergo further tests.  
These tests involve a physical 
examination and further blood 
tests including repeat HLA testing.  
The patient also undergoes repeat 
HLA testing to re-confirm the 
match. This is called confirmatory 
typing.  

The allogeneic donor evaluation 
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will include:

•	 Medical history and physical 
examination

•	 Blood tests: full blood count, 
biochemistry, clotting, ABO 
and Rh typing, pregnancy test, 
CMV, VZV, EBV, HIV, Heptatitis 
B and C, Syphilis

•	 Evaluation for risk factors for 
disease by medical history, 
physical examination, 
examination of relevant 
medical records, and 
laboratory testing

•	 Vaccination history

•	 Travel history

•	 Blood transfusion history

•	 Inherited conditions

•	 Haematological or 
immunological diseases

Stem cell donation requires an 
individual to undergo procedures 
and exposure to medications 
unrelated to the maintenance 
of his or her own health and 
well being. Besides the need to 
guarantee that the stem cells will 
be safe for the recipient, the donor 
needs to be evaluated to ensure 
they can donate their cells safely 
and that they fully understand 
the process and risks of stem cell 
donation (Spellman 2012). 

Once the donor evaluation has 
been completed and the donor 
has received education and 
information about the stem 
cell collection process, they can 
then give informed consent to 
be a donor. Once this has been 
completed a date for stem 
collection and infusion can be 
arranged.
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Any questions? Nurse Fiona 
Heath can be contacted on 
Nurse@leukaemiacare.org.
uk
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To book, go to: www.leukaemiacare.org.uk/support-and-information/for-healthcare-professionals/
nurse-study-days/acute-leukaemia-from-diagnosis-to-treatment/ or ring 01905 755977

http://www.leukaemiacare.org.uk/support-and-information/for-healthcare-professionals/nurse-study-days/acute-leukaemia-from-diagnosis-to-treatment/
http://www.leukaemiacare.org.uk/support-and-information/for-healthcare-professionals/nurse-study-days/acute-leukaemia-from-diagnosis-to-treatment/

