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Abstract 

Purpose of Review: 

Adolescents and young adults (AYAs) represent a unique patient cohort, straddling the 

realms of paediatric and adult medicine. AYA cancers may include traditionally “paediatric” 

cancers occurring at older than expected ages, or conversely, adult-onset cancers occurring at 

unusually young ages. Cancer incidence in AYAs (aged 15-39) is increasing, and 

disappointingly, survival data are worse than those in paediatric or older adult settings.  

Early recognition of underlying cancer predisposition syndromes (CPS) in AYAs may 

facilitate individualised therapies, initiation of tumour surveillance strategies and cascade 

testing in at-risk relatives. Increasingly, physicians together with the wider AYA 

multidisciplinary team recognise AYAs as a unique group that merit special considerations, 

particularly regarding the psychosocial impact of cancer and genetic diagnoses on self-

identity, fertility and family planning.    

 

Recent Findings: 

AYA referral rates for genetic evaluation are suboptimal, but are improving with expanded 

access to testing, increasing clinician awareness, and increasing public demand for genomic 

investigation.  

 

Summary: 

Herein, we outline recent developments in CPS testing in the AYA cohort. We highlight 

clinical tools useful in identifying patients that may warrant genetic counselling and/or 

genetic testing. We also discuss AYA-specific ethical and psychosocial challenges of genetic 

testing.  

 

  



Introduction 

Cancer in Adolescents and Young Adults: 

Adolescents and young adults (AYAs) with cancer are a unique patient group for a host of 

reasons, including underlying aetiological factors, tumour biology, survivorship issues, 

fertility and family planning considerations, psychosocial implications and repercussions for 

parents, siblings and the wider family. The current definition of “AYA” extends from 15 to 

39 years of age(1). This cohort represents the “interface” between paediatric and adult 

medical care, as the cancers occurring in this patient population may include cancers of older 

adulthood, occurring at unusually early ages(2) (a characteristic of hereditary cancer 

predisposition syndromes (CPS)), or cancer diagnoses more typically associated with 

younger children. Among this cohort, the most common types of cancer identified include 

cancers of the breast, female genital tract and thyroid, as well as melanoma, haematological 

malignancies, Central Nervous System (CNS) and germ cell tumours(1).  

 

Table 1: Common Cancers by Age Group(3) 

  Age Group 

  0-14 years 15-39 years(4) 40-74 years 75+ years 

Males Cancer rates per 
100,000 

47 253 6614 12964 

Common Cancers 

Leukaemia  Testis  Prostate  Prostate  

CNS Lymphoma Lung  Lung 

Lymphoma  Melanoma Colorectal Colorectal   

Sympathetic 
Nervous System  

Sarcoma Head and 
Neck   

Bladder  

Soft tissue 
Sarcoma  

CNS Kidney  Kidney 

Other  Colorectal  Other Other  

 Thyroid    

 Leukaemia    

 Kidney    

 Oropharyngeal    

 Lung     

 Bladder   

Females  Cancer rates per 
100,000 

41 414 5779 8263 

Common Cancers 

Leukaemia  Breast  Breast  Breast  

Brain Thyroid  Lung  Lung  

Lymphoma  Melanoma  Endometrial  Colorectal  

Kidney  Lymphoma  Colorectal  Pancreatic  

Soft Tissue Cervix  Ovarian  Other 



Sarcoma  

Other Colorectal  Other  

 Endometrial    

 Ovarian    

 CNS   

 Leukaemia    

 Sarcoma    

 Kidney   

 

Cancer incidence in this cohort is increasing over time(4, 5); and, disease-free and overall 

survival rates are lower than either the paediatric or older adult populations, reflecting 

underlying differences in tumour molecular phenotype and disease biology(6).   

 

Germline predisposition to cancer in AYAs  

To date, dozens of cancer predisposition syndromes have been identified, most of which are 

caused by germline pathogenic variants in a tumour suppressor gene. A minority are due to 

activating germline pathogenic variants in proto-oncogenes. Most CPS are non-syndromic, 

associated with little/no clinical findings other than an increased cancer risk. Some syndromic 

cancer predisposition conditions are associated with non-malignant features, many of which 

manifest earlier in childhood, and may predate the onset of malignant manifestations (e.g. 

cutaneous manifestations in Type 1 Neurofibromatosis, macrocephaly in PTEN Hamartoma 

Tumour Syndrome).  

 

It is well established that a small but significant proportion of AYAs with cancer will have a 

CPS. Large population-based studies by several groups have reported an incidence of 

germline cancer susceptibility syndromes in 7-10% of children/adolescents with a cancer 

diagnosis(7-10).  For the young adult population, data regarding germline susceptibility is 

more challenging to categorise, with studies primarily focusing on disease-specific findings 

rather than population-based sequencing studies. Nevertheless, for young adults with early-

onset cancers such as invasive breast cancer, the prevalence of moderate-high risk cancer 

predisposing germline variants ranges from 5.9-23% (11-18), for those with early-onset 

colorectal cancer 16-35%(19-21), with markedly rising incidence in younger age(22), and for 

those with certain sarcomas 7%-13%(23, 24). 

 

Aim of review: 



This article aims to outline recent developments in CPS testing, clinical tools that will be of 

use to physicians, and the challenges of genetic testing in the adolescent and young adult 

population. 

 

 

Importance of diagnosing Cancer Predisposition Syndromes in AYAs  

 

 Addressing the “why”: 

is significantly influenced by environmental and lifestyle factors as well as by underlying 

genetic predisposition. As environmental/lifestyle factors require many years of exposure to 

exert their effects, they are less relevant in the younger patient. An obvious question that 

arises following a diagnosis of cancer in an AYA is “Why did this happen to me?”(25). 

Identification of a germline genetic variant can provide clarity and offers patients an 

explanation for cancer development in each individual case. 

 

 Treatment Decisions: 

In the setting of a known genetic cancer susceptibility syndrome, physicians may alter 

therapy strategies in order to avoid adverse effects in genetically predisposed individuals. 

Clinicians may choose to avoid irradiation (therapeutic or imaging-related) in patients with 

CPS predisposing to high rates of radiation-induced primary cancers (e.g. Li Fraumeni 

Syndrome, Nijmegen Breakage Syndrome) or may plan dose adjustments of chemotherapy 

medications if excessive toxicity is anticipated)(26).  

 

Conversely, clinicians may choose a particular therapy to maximise response rates. Cancers 

associated with Homologous Recombination Repair Deficiency (HRD) are known to 

demonstrate increased sensitivity to platinum-based agents(27, 28), and to PARP 

inhibition(29, 30); while tumours associated with mismatch repair deficiency demonstrate 

significantly higher response rates to checkpoint inhibitors than mismatch repair-proficient 

tumours of the same type(31). Furthermore, patients with early stage mismatch repair-

deficient colorectal cancer are unlikely to derive any additional benefit from 5-fluorouracil, 

meaning that this chemotherapeutic agent can be avoided in certain patients with Lynch 

Syndrome(32). 

 



 Disease Follow-up, Tumour Surveillance and Prophylaxis: 

Tumour surveillance recommendations concurrent with, or subsequent to, therapy for the 

primary cancer diagnosis are now in existence for many CPS (33, 34). Surveillance strategies 

offer the potential to reduce morbidity and mortality through early detection of first and 

subsequent tumours (35). Consideration of prophylactic surgery for certain cancer types is 

warranted in certain CPS. Decision-making regarding if and when surgical prophylaxis 

should be undertaken is complex, and involves a host of factors, including previous cancer 

history, age-dependent cancer risk, medical consequences of surgery, and psychosocial 

factors. For example, bilateral salpingo-oophorectomy in a BRCA1/BRCA2 variant carrier is 

not recommended before age 35 because of the negative impact of premature menopause on 

fertility, and bone, heart and brain health, while mastectomy may be considered earlier in 

adulthood, depending on patient preference. Other surgeries are associated with significant 

morbidity, but are necessary in light of the high risk of early-onset cancer – for example, 

early thyroidectomy in patients with Multiple Endocrine Neoplasia (MEN) 2A/2B, pan-

proctocolectomy in Familial Adenomatous Polyposis, and gastrectomy in Hereditary Diffuse 

Gastric Cancer.  

 

 Cascade testing in the wider family: 

Recognition of an underlying CPS is important, not only for directing therapy strategies in 

the immediate management of a newly diagnosed malignancy, but also due to the 

implications for cancer surveillance strategies and cascade testing of family members where 

appropriate(26). It seems logical that identification of a CPS prior to the development of a 

first malignancy offers the potential for surveillance at regular intervals and counselling of 

signs and symptoms that families can be aware of, allowing them to seek medical advice 

early if symptomatology becomes apparent. For some conditions, for which screening is 

required from the newborn period (e.g. Hereditary Retinoblastoma), pre-symptomatic testing 

may be performed soon after birth, while for other conditions, testing may be deferred until 

later childhood/adolescence (e.g. Familial Adenomatous Polyposis, Hereditary 

Paraganglioma/Phaeochromocytoma), or even early adulthood (Hereditary Breast/Ovarian 

cancer, Lynch Syndrome). 

 



 Family Planning  

Discussions regarding fertility and family planning are important for AYAs in the setting of a 

cancer diagnosis, given that this is the time of life at which family planning is an important 

consideration, and noting the potential impact of certain surgical interventions or 

chemotherapeutic agents on fecundity(36). In the AYA with an underlying germline cancer 

predisposition, this discussion is even more complex. Each child (son or daughter) of an 

individual with a germline pathogenic variant in a cancer predisposition gene has a 50% 

chance of inheriting the variant from their parent.  

 

A number of options are available to carriers of pathogenic variants for family planning. For 

AYAs, this is particularly relevant, given that this is the time of life at which family planning 

is an important consideration. Options include testing of at-risk progeny during pregnancy 

(non-invasive prenatal diagnosis, prenatal testing by Chorionic Villus Sampling (CVS) or 

amniocentesis), or before pregnancy (pre-implantation genetic diagnosis). Some carriers may 

opt for gamete donation or adoption. Others may choose not to have children(37). Some other 

carriers may choose to have children naturally, with predictive testing of offspring after birth. 

   

 

Navigating genetic testing: who and how? 

Traditionally, National Health Service (NHS)-funded genetic testing is offered to individuals 

in whom the a priori probability of identifying a causative germline pathogenic variant is at 

least 10%. Depending on the suspected CPS in question, this probability may be calculated 

based on histological and/or molecular features of the tumour, family history, age at 

diagnosis, and associated non-malignant features. Comprehensive discussion of the factors 

associated with genetic testing for every CPS is beyond the scope of this review. The 

American Society of Clinical Oncology (ASCO) has, however, issued a comprehensive 

policy statement in this regard(38). 

 

 Challenges in recognising a CPS:  

Recent strategies by several groups to develop tools that enhance CPS detection have helped 

to raise awareness of the growing subspecialty of ‘cancer genetics’ within oncology. These 

tools help flag clinical clues to the existence of an underlying CPS in oncology patients. 

Despite these developments, there are persistent challenges in providing patients with timely 



access to germline genetic testing, particularly in regions with under-resourced clinical 

genetics services. Furthermore, there are resource implications in terms of provision of 

appropriate surveillance in children and young adults in whom a CPS is identified. Moreover, 

genetic testing in any individual is fraught with ethical and psychosocial implications, and 

careful consideration of these issues is particularly important in the adolescent and young 

adult cohort.  

 

 Reliability of family history in CPS detection: 

Family-history based calculations (e.g. Chompret criteria(39), Manchester Score(40)) may 

not be useful in families with small pedigrees, adoption estrangement, or in the case of 

misattribution of paternity. Individuals with de novo germline variants, or those with 

autosomal recessive or X-linked cancer predisposition syndromes, may not have a family 

history of cancer. Furthermore, most germline pathogenic variants in cancer susceptibility 

genes are associated with incomplete penetrance, meaning that the parents of an affected 

child may still be carriers of an autosomal dominant condition without manifesting overt 

clinical signs. It is therefore important to highlight that the absence of a family history of 

cancer does not preclude a CPS diagnosis. 

 

 Additional barriers to genetic testing: 

Germline genetic testing in the AYA population has been reported to be under-utilised (41). 

This may be due to a host of factors, including regional variability in access to clinical 

genetics services(42). Access to such services is critical, not just for the initial provision of 

testing to the affected proband, but also to facilitate genetic counselling and predictive testing 

for at-risk relatives, which may include over 19 relatives depending on the family size and 

structure, and the inheritance pattern of the disorder in question(43). Another factor 

influencing use of diagnostic germline testing includes changes in criteria for genetic testing 

over time, with increasing moves away from family-history based criteria consequent to the 

reasons outlined here above, and a move towards broader “pan-cancer” panels, panels that are 

often accessible only through clinical genetics services. Other factors may include lack of 

knowledge amongst non-genetics health professionals, or failure to recognise a high-risk 

family history.  

 

 



Cancer Predisposition Recognition  

 Cancer Predisposition Recognition Tools:  

In an attempt to assist physicians to recognise cancer predisposition syndromes, a number of 

groups have developed clinical tools that offer guidance for the rationalisation of genetic 

referrals in children with cancer(44-46). 

 

Jongmans and colleagues, in 2016, focused on characteristics that merit referral for genetic 

evaluation due to a higher rate of underlying CPS when particular criteria were met(44). 

These criteria included specific family history criteria (such as a family history of childhood 

cancers/early-onset adult cancers (<age 45 years) and the presence of consanguinity), the 

presence of multiple primary cancers, congenital anomalies or patient-specific features 

suggestive of a hereditary cancer syndrome, excessive toxicity to chemotherapy agents, and 

the occurrence of specific malignancies that have an associated higher CPS rate. These 

criteria were subsequently modified to include consideration of genetic evaluation in 

situations where tumour testing is suggestive of a germline cancer susceptibility syndrome 

and in settings where clinical features are present that are known to be associated with a CPS 

in the presence of a malignancy. 

 

Postema and colleagues, in 2017, published details of a clinical instrument designed to 

facilitate CPS detection, utilizing a childhood cancer syndrome checklist (incorporating 

patient characteristics, tumour characteristics, family history features and specific physical 

manifestations) as well as photographic analysis of each patient with interpretation of clinical 

features by a clinical geneticist(45).  

 

More recently, the MIPOGG (McGill Interactive Pediatric OncoGenetic Guidelines) eHealth 

tool, developed by Goudie and colleagues, and officially launched at the International Society 

for Paediatric Oncology Annual Meeting, 2019, has provided health professionals with a 

downloadable eHealth tool, available for smart devices(46). The tool encompasses >140 

tumour specific algorithms for all paediatric cancer types, incorporating clinical 

characteristics, family history features and tumour characteristics and generates a binary 

recommendation either for or against genetic referral. It also provides educational modules 

and links to relevant evidence-based literature. 

 



A “Traffic light” classification system was developed by the Cancer Genetics unit in the 

Royal Marsden Hospital, NHS Foundation Trust(47), to simplify identification of patients in 

whom genetic testing should be undertaken (red) or considered (amber), and those in whom 

testing was unlikely to yield results (green).  

Table 2: “Traffic light” classification system developed in the Cancer Genetics Unit in the Royal Marsden 
Hospital, NHS Foundation Trust (47). 

Red Amber Green 

Refer patient Review family history & 

discuss case with genetics 

team 

Unlikely to have a 

hereditary component 

Breast: <45 years / triple 

negative at any age / bilateral  

Breast Cervical cancer 

Colorectal cancer – MMRd, 

any age 

Diagnosed <50 

Differentiated thyroid cancer Vaginal / vulval cancer 

Adrenocortical carcinoma MMRp colorectal cancer Lung cancer 

Parathyroid cancer Brain tumour Head and neck cancer 

Medullary thyroid cancer Sarcoma Low-grade 

serous/mucinous ovarian 

cancer 

Phaeochromocytoma <40 

years / +ve family history 

Phaeochromocytoma >40 years Haematological 

malignancies 

Paraganglioma, any age MMRp Endometrial Testicular cancers 

Non-mucinous ovarian 

cancer, any age 

Stromal Ovarian / Testicular 

tumours 

Melanoma 

Diffuse gastric cancer<40 Malignant peripheral nerve 

sheath tumour 

 

Ureteric cancer Schwannoma  

Retinoblastoma Any cancer < 40 years  

MMRd tumour, any type Any cancer with suspicious 

family history 

 

 Multiple primary cancers  

 Prostate cancer < 70 years  

 



 

The explosion in genomic sequencing technologies and CPS literature led to the publication 

of several clinical practice guidelines for CPS evaluation. One of the first publications to 

address this was by Hampel and colleagues on behalf of the American College of Medical 

Genetics and Genomics and the National Society of Genetic Counsellors(48), followed by 

recommendations from ASCO(49). Paediatric specific guidelines soon followed, with the 

publication of recommendations by the Cancer Predisposition Working Group of the Society 

for Paediatric Oncology and Haematology(50), and the publication of a series of articles 

published by the American Association for Cancer Research (AACR) outlining cancer 

predisposition surveillance recommendations for children with cancer and an underlying 

CPS(34). Systematic approaches for the evaluation of children/adolescents with cancer are 

now easily accessible and available to physicians(51). 

 

 A One-For-All Physician’s Guide to CPS detection: 

Ultimately, all the guidelines outlined above endeavour to assist health professionals to 

recognise adolescents and young adults with cancer who require genetic evaluation for an 

underlying CPS. We briefly summarise pointers that might be suggestive of an underlying 

genetic susceptibility to cancer development. 

 

1. Histopathological clues: Tumours of certain histopathological subtypes types are 

more likely to be associated with an underlying heritable defect than tumours of other 

types (e.g. Choroid Plexus Carcinoma or Hypodiploid ALL (Li Fraumeni Syndrome), 

Rhabdoid Tumours (Rhabdoid Tumour Predisposition Syndrome), Sub-ependymal 

Giant Cell Astrocytoma (Tuberous Sclerosis)). Such tumours warrant referral for 

genetic evaluation regardless of age of onset, family history or the presence of other 

features(44, 46, 52).  

 

Immunohistochemistry is a useful and inexpensive test that can be readily performed 

on tumours to confirm the presence or absence of certain proteins as a preliminary 

screen for underlying heritable aetiology. The absence of a particular protein can 

indicate a corresponding genetic aberration (e.g. Mismatch repair-deficient cancers in 

patients with Lynch Syndrome(53), SDHB-deficient tumours in Hereditary 

Paraganglioma-Phaeochromocytoma Syndrome(54, 55)). Certain somatic variants 



may reflect an underlying cancer predisposition syndrome caused by DNA repair 

defects (e.g. KRAS c.34G>T in MUTYH-associated polyposis(56)). Mutational 

signatures are becoming increasingly useful in determining the underlying aetiology 

of a cancer(57).   

 

2. Congenital anomalies and/or intellectual disability: The presence of congenital 

anomalies (e.g. multiple café-au-lait spots and axillary freckling in the setting of 

Neurofibromatosis Type 1) or intellectual disability (e.g. in the setting of WAGR (11p 

deletion) syndrome) may raise suspicion for an underlying syndromic CPS and 

warrants further evaluation (7, 58-60).   

 

3. Multiple tumours: The presence of multiple primary cancers at any age is suspicious 

and warrants careful evaluation. 

 

4. Family history: A family history of multiple childhood cancers or cancers affecting 

close relatives at a young age, and/or the presence of consanguinity raises suspicion 

for an underlying CPS. Importantly, however, the absence of a family history of 

cancer does not exclude such a diagnosis. Consequent to the young age of parents in 

the setting of a childhood/adolescent cancer diagnosis, the prevalence of “de novo” 

mutations, and variable penetrance, family cancer history may be negative, and 

therefore, does not predict the presence of an underlying CPS in young patients(8). It 

has previously been established that family history taking by physicians is often 

incomplete (61), with several strategies and guidelines available to guide clinicians in 

relation to the minimum family history required for individuals with cancer (62). 

Family histories change over time, and it is worthwhile revisiting the family history at 

intervals in follow-up. It is also noteworthy that family history details may not be 

known to the younger patient, and therefore, should be explored carefully with this in 

mind.  

 

5. Unusual age at diagnosis: The presence of an adult-onset cancer at unexpectedly 

young ages, or the presence of a more classically childhood-onset tumour in an adult 

raises suspicion for an underlying germline pathogenic variant. 

 



6. Unanticipated / excessive toxicity to chemotherapy: Excessive toxicity to standard 

chemotherapy dosages may suggest the presence of a DNA repair disorder. (e.g. 

Fanconi Anaemia) 

 

 

Challenges of diagnostic genetic testing 

There are many challenges and considerations that should be addressed in the decision to 

offer genetic testing to adolescents and young adults.  

 

 Assent/Consent in the AYA:  

Consent issues, as aforementioned, may be complicated for medical, ethical and psychosocial 

reasons. In the first instance, it is paramount that the consenting process is explained in detail 

so that individual patients can make an informed decision regarding all aspects of testing(62). 

The discovery of a pathogenic germline variant may have implications for extended family 

members, with cascade testing in close relatives required in some cases, while there may also 

be consequences for family planning decisions. Patient should be counselled regarding the 

potential discovery of variants of uncertain significance (VUS).  

 

Clinical clues may guide genetic testing that involves a limited number of genes, but more 

often than not, a panel of genes is tested, with many centres internationally now performing 

whole exome/genome sequencing. This is of particular importance for patients, as, in addition 

to a CPS diagnosis, there may be additional genetic findings with implications for non-cancer 

related health issues. The consenting process for genetic testing merits discussion of 

secondary/incidental findings by experienced health professionals, particularly in younger 

patients, for whom there may be additional concerns such as implications on health 

insurance/family planning if all results are disclosed(49). The American College of Medical 

Genetics have released a policy statement in regard to genomic sequencing, and have 

published recommendations for reporting of incidental findings(63).  

 

For adolescents, these issues are more difficult to navigate, as the consenting process relies 

on parents making informed decisions on behalf of their teenage children, many of whom are 

sufficiently cognitively and psychologically mature to give their assent to testing, but may 



not be able to decline testing while they are below the age of consent(64, 65). Age of capacity 

to consent will, of course, take into account “Gillick Competence”, yet it is important to 

acknowledge the implications of consenting to extensive genetic sequencing studies, a 

process that can be difficult to understand even for highly educated adult patients and a 

process that many health professionals find challenging. Nevertheless, many young 

adolescents are well informed and can have a good understanding of the issues involved with 

such decisions. Physicians should aim to engage adolescents in conversations around genetic 

testing and endeavour to outline the rationale for, potential implications of, and risks/benefits 

of performing genetic testing. Importantly, the voice of the young person within these 

discussions must be heard and respected (51, 64). There is also potential to revisit the 

consenting process at a later date if it is felt that an individual patient requires more time to 

consider the potential pitfalls of testing, an issue that may be particularly relevant in a 

vulnerable patient already overwhelmed by their cancer diagnosis(66). 

 

 Implications of genetic testing for insurance: 

Issues related to health insurance relative to a CPS diagnosis are also of concern in the 

current economic climate (67). The implications of genetic testing for insurance may vary in 

different regions. In the UK, insurers can request information about diagnostic genetic tests to 

determine level of cover and cost of a premium. The insurance implications of testing in an 

AYA may therefore not be apparent for several years.  

 

 Impact on Patients, Families, Healthcare Resources: 

It is important to acknowledge the impact that adopting CPS surveillance strategies has on 

patients, their families and on healthcare resources, which in many settings, are already 

operating at, or near, full capacity.  

 

The psychosocial implications of a CPS diagnosis are not to be underestimated. Nevertheless, 

literature suggests that, for the most part, families at risk of a CPS are motivated to undergo 

genetic testing for several reasons including defining cancer risk for themselves and their 

family members, as well as allowing pre-symptomatic surveillance or enrolment in tumour 

surveillance protocols following a cancer diagnosis. 

 



The concept of “scanxiety” (anxiety related to surveillance imaging) is a significant issue, 

with patients and families reporting anxiety in the time leading up to and around surveillance 

imaging, and in the setting of false positive Magnetic Resonance Imaging (MRI) findings, 

with several groups acknowledging this aspect of surveillance(33, 68). Despite this, many 

parents and families feel empowered through enrolment in a surveillance programme, even in 

the knowledge that tumours may emerge in the intervals between surveillance scans, as 

established links with medical oncology clinics can allow quicker access if concerning 

symptomatology emerges between appointments(33, 35, 69).   

 

Surveillance recommendations in the setting of an underlying susceptibility to cancer 

development typically involves the use of MRI and ultrasound imaging, as well as clinical 

examination, in an attempt to avoid exposure to ionizing radiation where possible. These 

modalities are relatively safe. Concerns regarding a potential, but unproven, harm caused by 

Gadolinium deposition in the brain(70) are offset by the benefit of avoiding the proven risk 

associated with ionizing radiation exposure(71). MRI is seen as “acceptable” by most 

patients(68, 72), and importantly gives physicians detailed images of the whole body with 

high sensitivity and specificity(73, 74), notwithstanding the anxiety related to the enclosed 

space that poses challenges for some patients(75-77). Issues related to the availability of MRI 

scanners, the physical time and human resources needed to perform Whole Body (WB) MRI 

examinations in a comprehensive manner, competing sedation and anaesthesia needs for 

younger children or complex patients across medical specialties in shared paediatric/adult 

institutions, the careful interpretation of imaging by radiologists experienced in WB MRI 

needed for patient care, and follow-up examinations of any areas of concern resultant from 

WB MRI findings are, however, all important points to consider, not to mention the costs 

associated with such an undertaking(78, 79). 

 

 Streamlining access to genomic testing and cancer surveillance for AYAs:  

There is a global shortage of cancer genetics professionals(80), particularly in Ireland, 

Portugal and England(81). To offset the impact of this shortage on waiting times, 

“mainstreaming” of certain genetic tests through routine adult oncology and surgical clinics 

has been successfully implemented in several regions(18, 82, 83). There is a move to greatly 

expand this approach in the NHS by establishing a National Genomic Medicine Service(84). 

This has involved a reconfiguration of existing laboratory services, and development of a 



National Genomic Test directory to standardise criteria for testing nationally. Non-genetic 

specialists will be able to order genetic tests relevant to their own specialty, without the need 

for prior referral to Clinical Genetics services. Initiatives such as the Genomics Education 

Programme by Health Education England have been established to provide appropriate 

training to non-genetics professionals working within the NHS. The aim of this strategy is to 

ensure timely, accurate and equitable access to genomic profiling.  

 

Mainstreaming of genomic profiling in the AYA cohort has significant advantages. Firstly, 

the rapport between treating clinician, patient and family is already well-established, a 

relationship that is of critical importance in this vulnerable patient group. Furthermore, rapid 

access to test results may have direct and immediate influence on decision-making, and 

waiting times for testing will be essentially eliminated. The potential pitfalls of this approach 

include a failure to recognise patients in need of testing – a barrier to referral that exists even 

with the traditional pathway. This can be addressed with ongoing training and education of 

clinicians, and is likely to be less of an issue as genetic testing becomes more routine in 

patient care. Appropriate pathways for onward referral of patients with a confirmed CPS are 

critical to provide post-test genetic counselling and support, and to facilitate cascade testing 

within the family.  

 

Ensuring access to appropriate surveillance once a CPS is diagnosed is also a major issue, 

with regional variability in practice. For example, at the present time, although WB MRI has 

been shown to be effective in, and acceptable to, patients with Li-Fraumeni syndrome(68, 85) 

this is not yet publicly funded for this patient cohort in the UK Furthermore, there are some 

CPS for which guidelines regarding surveillance are not yet available for this population (e.g. 

DICER1 syndrome). Efforts to standardise surveillance recommendations will undoubtedly 

continue as this subspecialty area evolves from its infancy. 

 

Predictive genetic testing in Adolescents and Young Adults  

At the present time, pre-symptomatic genetic testing of unaffected children or adolescents is 

not recommended unless there is clear medical benefit. For some cancer predisposition 

syndromes, cancer risks may start early in childhood or adolescence, and therefore testing of 

individuals at risk of inheriting such conditions should routinely be undertaken before 



adulthood, to facilitate early screening and/or risk-reducing surgery. For disorders 

predisposing only to cancers of adult onset, where surveillance would not start until early 

adulthood, testing of minors is usually deferred until such a time as the individual at risk is 

able to provide autonomous, fully informed consent. Furthermore, there are concerns that the 

test result, be it positive or negative, may cause significant psychological distress(86, 87). 

However, knowledge of a potential risk may raise certain questions before the age at which 

testing would ordinarily be undertaken. For example, adolescents at risk of inheriting a 

familial BRCA1/BRCA2 variant may have questions regarding the implications of carrier 

status for decision-making regarding contraception choices. Deferral of testing in at-risk 

adolescents may lead to feelings of disempowerment(88). Pre-symptomatic testing in AYAs 

is best undertaken with pre-test counselling by a trained provider, to explore motivations for 

testing, and provide accurate information in an accessible and age-appropriate manner, as 

well as with provision of post-test genetic counselling.  

 

 

 

Conclusion: 

The unique challenges posed by genetic evaluation of the AYA population merit due 

diligence by oncologists, clinical geneticists and the wider team of health professionals. 

Although the issues surrounding genetic evaluation and testing in this population may be 

complex, the impact of not diagnosing a CPS may be far-reaching with consequences for the 

individual and the wider family structure. The tumour surveillance protocols and 

individualized therapies emerging from research initiatives show promise and may reduce 

morbidity and mortality for this cohort of patients. Recently developed CPS recognition tools 

offer health professionals, who have not had formal genetic training, an essential resource 

that will enhance the ability to identify those AYAs who may have a CPS, allowing 

physicians to rationalise and prioritise referrals to clinical/cancer genetic services in a logical 

manner. As knowledge advances further, it will be crucial for physicians to remain abreast of 

developments in the area of cancer predisposition.   

 

••Barr RD, Ries LA, Lewis DR, et al. Incidence and incidence trends of the most frequent 
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