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   Adolescents and young adults (AYAs; ages 15 – 39 years) with acute lym pho blas tic leu ke mia (ALL) have worse out comes 
than pedi at ric patients with ALL. Multiple fac tors con trib ute to this dif fer en tial sur vival. AYAs are more likely to have 
higher - risk leu ke mia biol ogy than chil dren with ALL. AYA patients have more choices for treat ment facil ity and treat-
ment pro to col, as well as bar ri ers to clin i cal trial enroll ment, both of which can affect sur vival. AYAs must also nav i gate 
psy cho so cial fac tors inher ent to their unique devel op men tal stage. Furthermore, AYAs typ i cally sus tain more treat-
ment - related toxicities than pedi at ric patients. Treatment on pedi at ric or pedi at ric - inspired ALL pro to cols at pedi at ric 
can cer cen ters has been asso ci ated with improved out comes for AYAs with ALL, but there is still var i a tion in the treat-
ment that AYAs with ALL receive. Clinical tri als focused on AYAs with ALL and indi vid u al ized deci sion - mak ing regard ing 
choice of treat ment facil ity and treat ment pro to col are needed to opti mize the sur vival and long - term out comes of 
this patient pop u la tion.  

   LEARNING OBJECTIVES 
    •  To iden tify key fac tors con trib ut ing to rel a tively worse out comes in ado les cents and young adults with ALL as 

com pared to pedi at ric patients with acute lym pho blas tic leu ke mia 
   •  To com pare and con trast treat ment toxicities faced by ado les cents and young adults vs pedi at ric patients with 

acute lym pho blas tic leu ke mia 
   •  To describe bar ri ers to clin i cal trial enroll ment faced by ado les cents and young adults with acute lym pho blas tic 

leu ke mia  

  Acute lym pho blas tic leu ke mia (ALL) is the most com mon 
can cer in chil dren ages 0 to 14 years of age and has a sur
vival rate above 90 % . 1 – 3  However, ado les cents and young 
adults (AYAs; ages 15 – 39 years) with ALL have worse out
comes than youn ger chil dren, with 5  year over all sur
vival (OS) rates for AYAs rang ing between 54 %  and 74 % . 4,5

Younger AYAs often fare bet ter than older AYAs. 4 – 6  More
over, when includ ing patients up to 29 years of age, AYA 
patients with diag noses of any leu ke mia have the high
est mor tal ity rate of any can cer. 4  This dis crep ant sur vival 
between pedi at ric and AYA patients with ALL is sim i lar to 
AYAs with many other can cers as well. 2,5,7 – 9  Additionally, sur
vival for AYAs with can cer has not improved over time at 
the same pace as that for other age groups, caus ing what 
has been termed the  “ AYA gap. ”  5  This AYA gap has been 
an area of increas ing con cern in the pedi at ric and adult 
oncol ogy com mu ni ties over the past sev eral decades. 
Reasons for this gap are mul ti fac to rial and include clin i cal, 

bio log i cal, and psy cho so cial fac tors, as well as bar ri ers to 
clin i cal trial enroll ment. Further, AYAs with ALL are par tic u
larly unique because while ALL is the most com mon can cer 
in chil dren, it is rel a tively rare in adults. The treat ment of 
AYAs with ALL there fore requires care ful con sid er ation of 
pro to col type and treat ment cen ter. 9 – 11  This review will use 
2 clin i cal cases to explore discrepancies in sur vival, risks, 
and chal lenges with clin i cal trial enroll ment for AYAs with 
ALL and to describe areas for opti mi za tion of care and qual
ity of life of this unique pop u la tion. 

 CLINICAL CASES 

    •  Case 1: A 10  year  old boy pres ents to an off  ther apy 
oncol ogy clinic for his annual fol low  up appoint ment. 
He presented to the emer gency room at 6 years of age 
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with 2 weeks of fever and leg pain. He had a white blood cell 
(WBC) count of 60 × 109/L, hemo glo bin of 7  g/dL, and plate
let count of 55 × 109/L. He was diag nosed with Bcell ALL with 
ETV6RUNX1 trans lo ca tion. His cere bral spi nal fluid was neg a
tive for leu ke mia. He was treated at a chil dren’s hos pi tal and 
was enrolled onto the cur rently open Children’s Oncology 
Group (COG) clin i cal trial for highrisk ALL, as his WBC count 
of ≥50 × 109/L clas si fied him as high risk. His end of induc tion 
bone mar row aspi rate test ing was neg a tive for min i mal resid
ual dis ease (MRD) assessed through flow cytom e try, with 
neg a tive MRD defined as <0.01. His treat ment com pli ca tions 
included mild vin cris tineinduced neu rop a thy that improved 
with phys i cal ther apy and 1 admis sion for febrile neutropenia 
in delayed inten si fi ca tion, dur ing which he was diag nosed 
with influ enza A and his blood cul ture was neg a tive. He 
recov ered unevent fully from this. He was well supported by 
his fam ily, school, and the hos pi tal’s child life team. His par
ents dil i gently ensured that he adhered to oral main te nance 
ther apy. He is over all doing well offther apy. His par ents and 
teacher have con cerns about aca demic dif fi cul ties, espe cially 
in math, for which he is sched uled to undergo neuropsycho
logical test ing.

• Case 2: A 28yearold man pres ents to an oncol ogy clinic. He 
ini tially presented at 23 years of age with fatigue and fevers. 
He had a WBC count of 80 × 109/L, hemo glo bin of 11  g/dL, and 
plate let count of 40 × 109/L. He was diag nosed with Bcell ALL 
with IKZF1 dele tion. His cere bral spi nal fluid was neg a tive for 
leu ke mia. He was treated at an aca demic adult hos pi tal per 
a pedi at ricinspired pro to col (not on study) as there were no 
ALL tri als open for his age. His bone mar row aspi rate stud ies 
showed MRD pos i tiv ity at end of induc tion (course I) and MRD 
neg a tiv ity at end of con sol i da tion (course II) assessed thro
ugh flow cytom e try, with neg a tive MRD defined as <0.01. His 
treat ment com pli ca tions included asparaginaseasso ci ated  
pan cre a ti tis in induc tion and delayed pre sen ta tion for fever in 
delayed inten si fi ca tion (course IV) due to insur ance con cerns 
regard ing mount ing hos pi tal bills, which resulted in inten sive 
care unit admis sion for Escherichia coli sep tic shock. He has 
lived alone since time of diag no sis and has min i mal psy
cho so cial sup port, fre quently miss ing appoint ments due 
to worries about los ing his job. He had poor com pli ance to 
oral anti me tab o lite ther apy and anti mi cro bial pro phy laxis 
through out treat ment. At his most recent appoint ment 
15 months offther apy, he was found to have relapsed ALL 
and was referred for allo ge neic hema to poi etic stem cell 
trans plan ta tion. He has devel oped avas cu lar necro sis of his 
knees and depres sion.

Introduction
Survival
Rates of remis sion for AYAs with ALL are sim i lar to those for 
pedi at ric patients at greater than 90%. However, OS for AYAs is 
54% to 74% as com pared to greater than 90% in chil dren.36,8,9,1114 
Underlying dif fer ences that increase risk and con trib ute to the 
dif fer en tial longterm sur vival include the unique biol ogy of ALL 
in AYAs, choice of treat ment pro to col and cen ter, increased 
sus cep ti bil ity to ther apyrelated toxicities, and psy cho so cial 
chal lenges.

Risks
Unique can cer biol ogy
AYAs have unique can cer biol ogy, with dif fer ent prev a lence of 
genetic muta tions com pared to pedi at ric patients.7,15 In ALL, AYAs 
are less likely to have leu ke mias with favor able fea tures such as 
hyperdipoidy or ETV6RUNX1 trans lo ca tion; ETV6RUNX1 trans
lo ca tion, which our pedi at ric patient had, has been iden ti fied 
in 10% of AYAs com pared to nearly half of pedi at ric patients.7,8 
Further, AYAs with ALL, as com pared to pedi at ric patients, are 
more likely to have highrisk fea tures, includ ing Tcell ALL with 
the unfa vor able HOX sub type, KMT2A/MLL or BCRABL trans lo
ca tions, CRLF2 muta tions, and hypo dip loidy (Table 1).7,8,16

Choice of treat ment pro to col and treat ment cen ter
Differences in sur vival between AYA and pedi at ric patients can 
be addressed in part by using pedi at ricinspired reg i mens in 
AYAs with ALL.2,9,10,14 In 2008, Stock and col leagues9 performed 
a ret ro spec tive cohort study of 321 AYAs (ages 1620 years) 
with ALL and found that while the AYAs treated on pedi at ric 
and adult pro to cols both had remis sion rates of 90%, AYAs 
treated on a Children’s Cancer Group (now COG) pro to col had 
improved 7year eventfree survival (EFS) and OS. AYAs treated 
on pedi at ric pro to cols had 7year EFS and OFS of 63% and 67%, 
respec tively, as com pared to 7year EFS and OS of 34% and 46% 
for AYAs treated on the Cancer and Leukemia Group B (CALGB) 
adult pro to col. This paved the way for CALGB 10403, a pro
spec tive study of 295 AYAs with ALL aged 17 to 39 years that 
mir rored the con trol arm of COG pro to col AALL0232. CALGB 
10403 dem on strated supe rior out comes for AYAs treated on the 
pedi at ricinspired pro to col as com pared to a stan dard adult 
ALL pro to col. Median EFS was 78.1 months for those treated 
on CALGB 10403 vs 30 months for his toric con trols. Treatment 
related mor tal ity was 3%.2 Together, these stud ies, along with 
sev eral other national and inter na tional stud ies, dem on strated 
that the pedi at ric back bones are effec tive and gen er ally well 
tol er ated in AYAs.2,1720 Importantly, AYAs treated on pedi at ric 
inspired pro to cols con tin ued to have poorer out comes than 
their pedi at ric coun ter parts, which may be due to inher ent 
dif fer ences in leu ke mia biol ogy and treat ment response. A 
nota ble dif fer ence between pedi at ric and adult pro to cols 
is the types of chemotherapies used.14 Pediatric pro to cols  

Table 1. Common genetic changes in pedi at ric and ado les cent 
and young adult acute lym pho blas tic leu ke mia

Genetic change Prognostic 
sig nif  cance

ALL patient  
pop u la tion in which 
genetic change is 
com monly found

ETV6RUNX1 Favorable Pediatric

Hyperdiploidy* Favorable Pediatric

Philadelphia chro mo somelike Unfavorable AYA

IKZF1 Unfavorable AYA

BCRABL1 Unfavorable AYA

Hypodiploidy† Unfavorable AYA

*Leukemia blasts containing >50 chro mo somes.

†Leukemia blasts containing ≤45 chro mo somes.
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include extended dura tions of highdose glu co cor ti coids, 
higher doses of asparaginase and vin cris tine, and ear lier and 
repeated admin is tra tions of fre quent cen tral ner vous sys tem 
pro phy laxis. Conversely, adult ALL pro to cols typ i cally use sig
nifi  cantly myelosuppressive agents and admin is ter cen tral 
ner vous sys tem pro phy laxis later dur ing ther apy and less fre
quently.2,9,14,21 Table 2 sum ma rizes key dif fer ences in treat ment 
pro to col approaches.

The type of treat ment cen ter is also closely linked to also closely 
linked both to outcome and to procotol selected to be used.10 AYAs 
with ALL may be treated at a chil dren’s hos pi tal on a pedi at ric pro
to col, an adult hos pi tal (aca demic or com mu nity) on a pedi at ric
inspired pro to col, or an adult hos pi tal (aca demic or com mu nity) on 

an adult pro to col. Gupta et al14 reviewed 271 AYAs aged 15 to 21 years 
treated between 1992 and 2011. They found that from 1992 to 2005, 
when most AYAs at adult hos pi tals received adult pro to cols, 56% of 
AYAs were treated at an adult hos pi tal with 5year EFS and OS of 56% 
and 64%, respec tively. For AYAs treated at pedi at ric cen ters, 5year 
EFS and OFS were 72% and 82%, respec tively. From 2006 to 2011, 
how ever, 66% of AYAs treated at adult hos pi tals received pedi at ric
inspired ALL pro to cols. Outcomes were bet ter than those for AYAs 
treated at adult hos pi tals from 1992 to 2005 but worse than those 
for AYAs treated at chil dren’s hos pi tals from 2006 to 2011. The 
authors con cluded that sur vival dif fer ences are driven by both 
lack of uni ver sal use of pedi at ric ALL pro to cols and fac tors inher
ent to chil dren’s hos pi tals. For exam ple, as seen in case 1, there is 

Table 2. Treatment approaches in pedi at ric and ado les cent and young adult acute lym pho blas tic leu ke mia by rep re sen ta tive 
pro to cols

Pediatric pro to col for ALL* Pediatric-inspired ALL pro to col for AYAs Adult ALL pro to col for AYAs

Representative pro to col used AALL1732†,37 CALG B10403‡,2 HyperCVAD38,39

Induction che mo ther apy agents 
used

DXM (<10 years old)/PDN  
(≥10 years old)
VCR
DNR
ASP

PDN
VCR
DNR
ASP

Hyperfractionated CPM
VCR
DOX
DXM
HDMTX
ARAC
±Rituximab if CD20+

Approach to CNS pro phy laxis IT ARAC at diag no sis, then  
IT MTX through out treat ment
18 Gy CRT only if CNS3

IT ARAC at diag no sis, then IT MTX 
through out treat ment
Prophylactic CRT in any patient  
with TALL
18 Gy CRT if CNS leu ke mia at diag no sis

Alternating IT MTX and IT ARAC  
in induc tion and con sol i da tion
30 Gy CRT to whole brain (frank 
leu ke mia) or to skull base (cra nial 
nerve involve ment)

Use of HSCT EOC MRD >0.01 If per sis tent MRD at EOI; if highrisk  
cyto ge net ics in CR1

If per sis tent MRD at EOI; if highrisk 
cyto ge net ics in CR1

Immunotherapy InO given postconsolidation in 
exper i men tal arm

Not used Rituximab if CD20+

Key reg i men dif fer ences  
com pared to a pedi at ric  
pro to col

— Extended remis sion induc tion (PDN, 
DNR, VCR, ASP)
One IM phase (uses esca lat ingdose MTX) 
while pedi at ric pro to col has 2 IM phases 
(HDMTX, then esca lat ingdose MTX)
Patients with TALL who were CNS  
neg a tive at pre sen ta tion receive  
pro phy lac tic CRT, which is not done in 
pedi at ric pro to cols for most patients 
with TALL
More likely to pro ceed to HSCT
Does not use novel immu no ther apy 
agents

ASP not used in induc tion
Less fre quent and less aggres sive 
IT CNS pro phy laxis
Higher doses of myelosuppressive 
drugs
More likely to pro ceed to HSCT
Use of rituximab if CD20+

Protocols described are for Philadelphia chro mo someneg a tive acute lym pho blas tic leu ke mia.

ARAC, cytarabine; ASP, asparaginase; CNS, cen tral ner vous sys tem; CPM, cyclo phos pha mide; CR1, first com plete remis sion; CRT, cra nial radi a tion 
ther apy; CVAD, cyclophosphamide, vincristine sulfate, doxorubicin hydrochloride, dexamethasone; DNR, dau no ru bi cin; DOX, doxo ru bi cin; DXM, 
dexa meth a sone; EOC, end of con sol i da tion; EOI, end of induc tion; Gy, Gray; HD, high dose; HSCT, hema to poi etic stem cell trans plant; IM, interim 
main te nance; InO, inotuzumab ozogamicin; IT, intra the cal; MTX, meth o trex ate; PDN, pred ni sone; VCR, vin cris tine.

*A highrisk pedi at ric pro to col is used as the rep re sen ta tive pedi at ric reg i men, as ado les cents treated on pedi at ric pro to cols are con sid ered high risk 
at time of diag no sis due to age.

†COG trial AALL1732 was selected for use in this table for the highrisk pedi at ric pro to col as this is the cur rent ongo ing pedi at ric trial in the COG. 
CALGB 10403 is based on the COG trial AALL0232 con trol arm.40 AALL0232 included 2 ran dom i za tions (dexa meth a sone vs pred ni sone for induc tion 
ste roids and highdose MTX vs Capizzi MTX in IM 1) while AALL1732 uses dexa meth a sone in induc tion if <10 years of age and pred ni sone in induc tion if 
≥10 years of age, highdose MTX in IM 1 with Capizzi MTX in IM 2, and ran dom i za tion of the novel agent InO.37,40

‡Protocol CALGB 10403 was selected for the pedi at ricinspired rep re sen ta tive reg i men for adult ALL as this is the trial discussed through out the  
arti cle. Current ongo ing Alliance (for merly CALGB) trial A041501 is also test ing the novel agent InO.
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typ i cally more super vi sion in pedi at ric set tings by pedi at ric oncol
ogy care teams and par ents to ensure patients are com pli ant with 
med i ca tions and appoint ments, as well as more psy cho so cial 
sup port, such as child life ser vices. Further, adult oncol o gists in 
both com mu nity and aca demic cen ters may be less famil iar with  
pedi at ricinspired ALL pro to cols and may favor the use of adult 
pro to cols when selecting treat ment reg i mens.1,22

Susceptibility to toxicities
Even when AYAs are treated with pedi at ricinspired pro to cols, 
there are dif fer ences in suc cess ful receipt of pro to coldirected 
ther apy. The rapid phys i cal growth and hor monal changes of 
puberty alter drug metab o lism, which may ren der AYAs more 
sen si tive than pedi at ric patients to pedi at ric reg i mens.7,15 Pedi
atric pro to cols employ higher doses of glu co cor ti coids and 
asparaginase than adult pro to cols.2,8 While these drugs are not 
as myelosuppressive as the agents used in adult ALL pro to cols, 
they can still cause toxicities. Asparaginase is of spe cific con cern. 
Alacacioglu et al.23 showed that adult patients with ALL aged 18 
to 50 years treated on pedi at ric asparaginasecontaining Berlin
FrankfurtMun ster reg i mens had sim i lar rates of com plete remis
sion but higher 5year OS and relapsefree sur vival as com pared 

to patients aged 18 to 59 years on nonasparaginasecontaining 
combination chemotherapy regimens with cyclophosphamide, 
vincristine sulfate, doxorubicin hydrochloride, and dexamethasone 
(hyperCVAD). While cru cial to ther apy, there is agedepen dent 
sus cep ti bil ity to asparaginase tox ic ity. AYAs incur more fre quent 
and higher grades of asparaginaserelated toxicities, spe cifi  cally 
hep a to tox ic ity, pan cre a ti tis, and venous throm bo em bo lism.21,24 
Furthermore, when rates of adverse events dur ing induc tion 
were com pared between chil dren and ado les cents treated on 
pedi at ric pro to cols for highrisk ALL (Table 3), AYAs had higher 
rates of mul ti ple toxicities, includ ing hyper gly ce mia, hep a to tox
ic ity, and throm bo em bo lism.25 While this sin gleinsti tu tion study 
did not dem on strate higher rates for all  toxicities, the cohort 
included only induc tion and patients aged 1.0 to 19.8 years, thus 
not cap tur ing the full range of AYA ages. Advani et al26 also com
pared toxicities dur ing induc tion for AYAs treated on CALGB 
10403 and COG study AALL0232 and found a direct asso ci a tion 
between toxicities and increas ing age. More grade 3 to 4 tox
icities were expe ri enced by those on the CALGB 10403 pro to
col, which had an older over all age than the AALL0232 cohort. 
Studies eval u at ing all  courses have dem on strated sim i lar results, 
includ ing describ ing higher rates of avas cu lar necro sis (AVN) in 

Table 3. Proportion of patients with high-risk acute lym pho blas tic leu ke mia with adverse events in induc tion on pedi at ric  
pro to cols by age25

Cohort, No. (%)*
P value

Overall (N = 235) <15 years (n = 176) ≥15 years (n = 59)

Any adverse event 190 (80.9) 139 (78.9) 51 (86.4) .21

Infection† 83 (35.3) 62 (35.2) 21 (35.6) .96

Hypertension 72 (30.6) 52 (29.6) 20 (33.9) .53

Hepatotoxicity 72 (30.6) 45 (25.6) 27 (45.8) <.01

Fever† 58 (24.7) 44 (25.0) 14 (23.7) .84

Hypoxia 46 (19.6) 35 (19.9) 11 (18.6) .84

Hyperglycemia† 42 (17.9) 26 (14.8) 16 (27.1) .03

Sepsis 28 (11.9) 21 (11.9) 7 (11.9) .98

Hypotension 27 (11.5) 18 (10.2) 9 (15.3) .29

Thromboembolism† 21 (8.9) 12 (6.8) 9 (15.3) .04

Neuropathy 11 (4.7) 6 (3.4) 5 (8.5) .11

Hyponatremia 8 (3.4) 6 (3.4) 2 (3.4) 1

Pancreatitis 8 (3.4) 6 (3.4) 2 (3.4) 1

Seizure 6 (2.6) 4 (2.3) 2 (3.4) .64

Ileus 5 (2.1) 4 (2.3) 1 (1.7) 1

Constipation 3 (1.3) 3 (1.7) 0 (0.0) .6

ARDS 3 (1.3) 1 (1.7) 2 (1.1) 1

Stroke 2 (0.9) 1 (0.6) 1 (1.7) .44

Anaphylaxis 2 (0.9) 1 (0.6) 1 (1.7) .44

Bold values indicate statistically significant results.

Permission to use data was obtained from the authors of the pri mary man u script. All patients in the cohort were treated on pedi at ric pro to cols for  
highrisk acute lym pho blas tic leu ke mia. Patients ranged from age 1.0 to 19.8 years. Adverse events are grade ≥3 unless oth er wise spec i fied.

ARDS, acute respi ra tory dis tress syn drome.

*Percentages rep re sent col umn per cent ages.

†Clinically sig nifi  cant grade 2 to 5 adverse event.
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AYAs.8 Our AYA patient devel oped bilat eral AVN as a late effect 
of ther apy and also had acute asparaginaserelated pan cre a ti tis. 
While use of adult pro to cols might mit i gate these tox ic ity risks, 
this may result in undertreatment and poorer out comes, as adult 
pro to cols often incor po rate dose reduc tions that account for 
comorbidities found in older patients that AYAs may not have.7,9,15

Psychosocial chal lenges
The psy cho so cial changes of ado les cence and young adult hood 
can be sim i larly chal leng ing and lead to bar ri ers to treat ment 
adher ence and clinic atten dance in AYAs com pared to chil dren. 
The auton omy of the AYA period can be threat ened by a can
cer diag no sis; some AYAs need to rely more on their par ents/ 
guard ians dur ing a devel op men tal stage that typ i cally includes 
asser tion of inde pen dence. Other AYAs may strive to remain 
auton o mous by rebel ling against treat ment rec om men da tions or  
inad ver tently miss ing med i ca tion doses due to dif fi culty with 
prop erly selfman ag ing com pli cated reg i mens. Bhatia and col leag
ues27 dem on strated lower adher ence to oral 6mer cap to pu rine  
che mo ther apy in patients aged 12 and older. Furthermore, AYAs 
may be concerned about treat ment neg a tively affect ing their 
fer til ity, which may also lead to declin ing treat ment or treat
ment nonadherence.28 These sce nar ios can all  increase the risk of 
relapse.29 AYAs with can cer are also faced with sig nifi  cant finan
cial bur dens as they bal ance atten dance at appoint ments with 
pres sures of maintaining employ ment. These finan cial pres sures 
are exac er bated by AYAs transitioning onto their own insur ance 
plans and by poten tial expenses of fer til ity pres er va tion.30 Our 
AYA patient faced sev eral of these chal lenges while our pedi at ric 
patient benefited from sig nifi  cant psy cho so cial sup port and opti
mal med i ca tion adher ence, with his par ents’ help.

Importantly, some these chal lenges dis pro por tion ately 
affect cer tain racial/eth nic minor i ties. For exam ple, the poor
prog no sis CRLF2 muta tion has higher a prev a lence in AYAs and 
His panic patients.2 Wolfson et al11 found that in 1870 patients 
with ALL and acute mye loid leu ke mia, AYAs aged ≥22 years who 
had either pub lic or no insur ance (odds ratio, 0.1; P = .004) or 
were Afri can Amer i can or His panic (odds ratio, 0.3; P = .03) were 
less likely to receive treat ment at a pedi at ric or aca demic adult 
site. This may exac er bate under ly ing health disparities.

Barriers to enroll ment
There has been a his tor i cal pau city of avail  able and acces si
ble tri als for AYAs, and despite attempts at addressing these 
bar ri ers, avail abil ity remains an ongo ing chal lenge.5,15,31 This is 
concerning because in addi tion to pro vid ing data for future 
patients, some tri als dem on strate improved out comes for 
enrolled patients.3235 In 2006, only 14% of AYAs were enrolled 
on a trial, while 20% to 38% of pediatric patients were enrolled 
on a trial. These discrepancies have persisted over time.5 Jacob 
and Shaw31 aimed to deter mine if AYA enroll ment at a large chil
dren’s hos pi tal would improve after incep tion of a for mal ized 
AYA pro gram in 2006. From 2001 to 2006, pedi at ric and AYA 
enroll ment rates were 38% and 27%, respec tively. Between 2010 
and 2014, rates of pedi at ric and AYA trial enroll ment remained 
sig nifi  cantly dif fer ent (34% and 24%, P = .0017), pri mar ily due to 
a lack of open tri als for AYAs. Unfortunately, AYAs may be too 
old for pedi at ric tri als and too young for older adult tri als. Fur
thermore, even when a trial exists, AYAs are often not eli gi ble. 
AYAs may not have had ade quate, required pre trial stud ies if 

they were referred from, and began treat ment at, com mu nity 
based can cer cen ters that do not par tic i pate in the tri als.31 Fur
ther, mis di ag no sis, such as ste roid pre treat ment for pre sumed 
asthma rather than the medi as ti nal mass, and delays to diag no
sis can affect trial eli gi bil ity.31 AYAs may pro vide vague descrip
tions of symp toms that chal lenge timely diag no sis. Additionally, 
AYAs may be aging out of their insur ance plans or between insur
ance pro vid ers, which can cause delays to care, sub se quent clin
i cal decline, and asso ci ated low per for mance scores, ren der ing 
these AYAs inel i gi ble for trial enroll ment.5,30,31 Finally, even when 
an open agematched trial exists, there are unique rea sons why 
AYAs may not opt to enroll, includ ing desire to choose a treat
ment rather than be ran dom ized, com pet ing activ i ties such as 
school or work, and dis in ter est in research.36

Conclusion
AYAs with ALL are a unique sub pop u la tion of patients with ALL 
and AYAs with can cer, as they can be treated at either pedi at ric 
or adult cen ters. Most AYAs ben e fit from treat ment at a pedi at ric 
cen ter or at least on pedi at ricinspired pro to cols. The contrasting 
clin i cal cases illus trate the chal lenges AYAs must nav i gate. AYA 
patients have an increased like li hood of highrisk clin i cal fac tors 
that por tend worse out comes and increased toxicities, encoun
ter psy cho so cial chal lenges that threaten ther apy adher ence, 
and face bar ri ers to enroll ment on tri als. The dis pa rate out comes 
between chil dren and AYAs with ALL have gar nered sig nifi  cant 
atten tion, and efforts to address these are under way. Areas of 
focus include cre a tion of AYAspe cific biorepositories to facil i tate 
improved AYAspe cific research, advo cat ing for use of pedi at ric
inspired pro to cols at adult cen ters, and edu ca tion to empower 
pro vid ers to con sider refer ral to pedi at ric cen ters to opti mize 
sur vival and health out comes for these patients.
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