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patients with acute lymphoblastic 
leukaemia (ALL) are increasingly 
recognised as a unique population 

with ALL had worse outcomes 
compared to their paediatric 
counterparts. Mounting evidence 

approaches in dramatically 
improving outcomes. These 
advances are underpinned 
by increasing knowledge of 
the underlying biology of the 
disease and improved access 

supportive care. In addition to 
their unique disease biology, these 
patients also have unique physical, 
psychosocial, and supportive  
care needs. 

According to the World Health 

adolescents are individuals aged 
10 to 19 years, with age ranges 
adopted for adolescent and young 
adult age ranges varying across 
the world – in the United States 

more commonly across Europe 
to be until 29 years. In Ireland, 

will include young people aged 
15 to 24 years. Such distinctions 

access to treatment centres and 
potentially treatment protocols. 

ALL is a type of cancer that  
affects the white blood cells. Most 
cases of the disease develop in 
children, adolescents, and young 
adults. There are approximately 

patients in Ireland. It is the most 
common type of cancer seen in 
those under 21 years old.  
It affects slightly more males  
than females. In most cases,  
the cause is unknown.  
Genetic predisposition syndromes  

and Li Fraumeni syndrome. 
Environmental risk factors include 
prior chemotherapy. 

Patients often present with 

pancytopenia and proliferation 
of abnormal leukaemia cells 
(or lymphoblasts). Presenting 
symptoms and signs include 
fatigue, easy bruising, increased 
risk of infection, fever, pallor, 
and hepatosplenomegaly. Initial 
investigations include a Full 
Blood Count (FBC) and blood 

in the white blood cell count 
and the presence of circulating 
lymphoblasts can be suspicious for 
the presence of acute leukaemia, 
and referral to a haematologist 

should follow. Bone marrow 
aspirate and biopsy will be 

In addition to the morphological 
features seen down the microscope 
(see image 1), further specialised 
testing is performed. This includes 
immunophenotyping (a laboratory 
technique to identify proteins 
expressed on the surface of the 

molecular investigations. This 
determines the subtype and stage 

driver mutations. A lumbar puncture 
is also performed to look for 
the presence of disease in the 
Cerebrospinal Fluid (CSF). 
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Image 1: A microscopic image of a 
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Patients with ALL can be risk 

years), gender (boys worse 
than girls, however lessened 
with modern treatment) and any 
underlying medical conditions. 

include immunophenotypic 

at presentation (poor risk if >50 

which drive the initiation and 
progression of the leukaemia. 
Certain sentinel chromosomal 
lesions are known to have clear 

and high hyperdiploidy, and poor 

(t(9;22)), KMT2A gene 
rearrangements, hypodiploidy, 
near haploidy and iamp21. The 
most important prognostic factor is 
response to treatment. At the end 
of induction therapy, all patients 
are assessed for the presence of 

the best prognosis. These 
individualised risk factors are 

treatment pathway. 

Treatment

based on age, WBC, 
immunophenotypic subtype and 

patients receive one of two 

on this initial clinical group and 

receive one of three escalating 

intensity treatment regimens (see 
image 2). Induction treatment 
consists of either three drugs 
(vincristine, asparaginase and 
steroids) with the addition of a 
fourth (daunorubicin) in higher 
risk patients. All patients receive 
intrathecal methotrexate during 
induction with additional doses 
for those with blasts in their 
CSF. This is then followed by 
consolidation, interim maintenance 

of treatment. All patients then 
receive maintenance therapy 
(oral mercaptopurine and 
methotrexate, monthly vincristine 

monthly intrathecal methotrexate) 
for two years (females) or three 
years (males). In addition to this 
standard treatment pathway, 
some patients may require an 
allogeneic haemopoietic stem 

remission and in those who are 

line treatment. Autologous stem 

in ALL. Given the good results 
of current protocols, much work 
is now focussed on maintaining 
these outcomes while potentially 
reducing the treatment burden 
(and resultant toxicity) for some 

Targeted Therapies

Targeted therapy in ALL, or a 
precision medicine approach, 
harnesses the mutational 
landscape within the lymphoblast 
to optimise treatment paradigms. 
Its utility is not just for those 

 

without a corresponding rise in 
treatment related morbidity  
(TRM) that is associated  
with polychemotherapy. 

Examples of targeted therapies in 

rearrangements 

(blinatumomab), utilised in 

and ALL to reduce TRM

In addition to these targeted 
therapies, cellular therapy (i.e., 
Chimeric Antigen Receptor, 

being more frequently utilised 

T cells. These are harvested and 

so they will bind to and kill the 
leukaemia cells. From July 1st, 

reimbursed by the Health Services 

Control Programme to take place 

Inferior Outcomes in  
AYA Patients

In many cancer subtypes, the 

markedly worse than those of 
their young counterparts. For 

registries of 27 European countries 
reported on the outcomes of 4617 

compared to 15089 children (age 
0 to 14 years) diagnosed between 

those aged 0 to 14 years, 62.2% 

Over the last two decades, 
retrospective comparisons of the 
outcomes of adolescent patients 
treated in paediatric and adult 
trials in different countries have 

with ALL have better outcomes 
when treated with paediatric 
strategies. The reasons for 
this are unclear, but possibly 
include physician experience and 
compliance, patient compliance, 

aspects of protocol design. The 
results of these retrospective 
comparisons have also been 
validated in prospective clinical 

to a paediatric protocol, such as 

event free survival of 75%, without 
excess toxicity compared to the 

years) with leukaemia compared 

with the gap narrowing over time 
for ALL. This coincided with the 

superior outcomes when treated 
on paediatric protocols and the 

Image 2: Overview of current treatment algorithm for Children, Adolescent 
and Young Adults with Acute Lymphoblastic Leukaemia (based on UKALL 
2019 interim guidelines)
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opening of large cooperative 
leukaemia trials in Ireland for this 
age group. 

Beyond the age of approximately 

risk prognostic factors are seen in 
ALL. These are outlined in  

have evidence of a leukaemia 
biology that is intrinsically 
resistant to treatment.

like ALL predominates in the 

cases. It is characterised by a 

adverse clinical features and poor 

be a diverse range of genetic 
alterations that activate kinase 
signalling pathways and cytokine 
receptor genes, and thus are 
targetable with tyrosine kinase 
inhibitor (TKI) therapy.  
The successful combination of 
TKI with chemotherapy for  

ALL with the hope of similarly 
improved outcomes. 

Treat AYA patients using 
Paediatric Protocols

with ALL do better when treated 
with paediatric protocols, with 

observation. Broadly speaking, 
the differences in approach in 
paediatric versus adult regimens 
can be distilled to the increased 
dose density and dose intensity of 

(especially dexamethasone), 
vincristine and asparaginase. 
Ongoing improvements in 
outcome are being seen in more 

recently reported trials (such as 

and the St Jude group in the 

Event Free Survival of 86% and 
Overall Survival of 88%.  
However, these excellent results 

toxicities, including severe 
infections, osteonecrosis, 
thrombosis and hyperglycaemia. 

International trials (such as 
NOPHO 2008) have demonstrated 
the feasibility of adopting fully 

to 40 years of age. Irish patients 

offered the opportunity to enrol 
on the ALLTogether (A2G) trial 

protocol for children and young 
adults with ALL. This trial will use 
a novel, personalised algorithm 

clinical characteristics, sentinel 
chromosomal lesions and genetic 
abnormalities in the leukaemia 
cell, in conjunction with molecular 
treatment response assessment 

a platform for diagnosis and 
treatment upon which randomised 

interventions and translational 
studies will take place. One 
intervention will address  

patients (under 16 years) and a 
further the addition of targeted 

Psychosocial Challenges  
and Needs

Adolescence and young 
adulthood are complex 
phases of life due to the many 
developmental, emotional and 
social transitions occurring. 
A cancer diagnosis and the 
treatment required challenge 

developmental milestones 
such as completing education, 
establishing autonomy, forming 
(romantic) relationships, identity 
development (including sexual 
identity), pursuing employment 
and having children. When 

face added challenges because 
of the intersection of the cancer 
experience with everyday 

related issues such premature 
confrontation of mortality, 
changes in physical appearance, 
increased dependence on 
parents, disruption of social life 

 
to treatment and loss of 
reproductive capacity all become 
particularly distressing.

The delivery of quality care for 

as ALL, and survivors requires 
understanding of the unique 
qualities of this group – the shared 
norms, attitudes and beliefs that 
determine their behaviour as 
well as the unique stresses they 
regularly face. 

Place of care

as the “lost tribe” – with neither 

oncology departments able to 

Much work has taken place 
internationally over recent 

include medical professionals, 
specialised nurses, fertility and 
sexual experts, physiotherapists, 
dietitians, psychologists, and 
social workers. Each patient will 

offer psychosocial supports, in 
addition to the acute leukaemia 

health care environment can also 

spaces and facilities. 

AYA Cancer Care in Ireland

The third National Cancer 

published in 2018 by the National 
Cancer Control Programme. 

cancer population as a unique 

psychosocial characteristics. 
It led to the founding of the 
National Clinical Leads Group for 

group includes representatives 
from all stakeholders including 
medical, nursing, and paramedical 
disciplines, and also patient 
and family representatives. 
Through it, it is planned to 

centres associated with current 
designated cancer centres. A 
core objective of this network 

patients in clinical trials. Central to 
this is the recent announcement 
of the Health Research Board 

will facilitate this expansion, 
underpinning research as a  

Cancer Network. 

ALL could be considered 

encompassing the diagnostic, 
therapeutic and psychosocial 
challenges that make this group of 
patients unique. Superior survival 
outcomes have been achieved 
through complex, multidrug 
regimens incorporating precision 

some, focus has now pivoted to 

treatment related toxicities. For 
those needing further therapy, 
advances in cellular therapy (i.e., 

treatment paradigm. Importantly, 
throughout all these therapeutic 
advances, developmentally 
appropriate psychosocial support 
assists the young person, with 
their support, to continue with 
normal development as much  
as possible. Integrated,  

precision medicine approach 
is the hallmark of good care 

this approach will be further 
developed with the A2G trial, the 

development for Irish patients. 

References available on request

Table 1. Poor Prognostic Factors associated with ALL in AYA Patients  

More males Less hyperdiploidy 

Increased WCC at presentation More hypodiploidy 

More CNS involvement Less ETV6-RUNX1 

More T cell subtypes More IKZF1 deletion 

More day 8 PPR More CRLF-2 lesions 

More day 15/21 M2/M3 BM More BCR-ABL 

Higher TRM More Ph-like 

Higher relapse in BCP  

[abbreviations: CNS – central nervous system; PPR – prednisolone poor response; M2 BM – bone marrow with 
5-25% leukaemic blasts at day 15; M3 BM – bone marrow with greater than 25% leukaemic blasts at day 21;  
TRM – treatment related morbidity; BCP – B-cell precursor]


