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Purpose of review

Cancer-related cognitive impairment (CRCI) is a frequent and clinically meaningful consequence of cancer,
yet current evidence is largely derived from older adult populations. Adolescents and young adults (AYAs)
may be particularly vulnerable due to ongoing neurodevelopment, high cognitive demands, and cancer-
related biological and psychosocial stressors. This review is timely given the growing interest in biological
mechanisms and preventive models of CRCI, alongside the persistent lack of AYA-specific syntheses
addressing cognitive trajectories, mechanisms, and optimal intervention timing.

Recent findings

Approximately 25-30% of AYAs experience CRCI, most commonly affecting attention, processing speed,
executive functioning, and working memory. Cognitive alterations may be detectable prior to treatment
initiation and can persist across the cancer trajectory. Emerging AYA-specific evidence implicates biological
mechanisms such as systemic inflammation and altered neuroplasticity, including changes in brain-derived
neurotrophic factor (BDNF). A consistent dissociation between subjective cognitive complaints and objective
performance is observed, underscoring the functional impact of subtle inefficiencies in academic and early
professional contexts. While non-pharmacological interventions show promise in the general CRCI literature,
early and AYA-specific preventive interventions remain scarce.

Summary

CRCl in AYAs should be conceptualized as a dynamic, biologically grounded process embedded within
ongoing neurodevelopment. Early, developmentally sensitive, and multimodal interventions may represent a
key opportunity to preserve long-term cognitive, functional, and psychosocial outcomes in this vulnerable

population.
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Cancer-related cognitive impairment (CRCI) is now
widely recognized as a frequent and clinically mean-
ingful consequence of cancer and its treatments
across the oncology care continuum [1%]. Over the
past year, 18 systematic reviews and meta-analyses
addressing CRCI in cancer patients were identified,
emphasizing the growing importance of research in
this field (see Table 1).

Across the general CRCI literature, large-scale sys-
tematic [2"], an umbrella reviews [1"] and a meta-
analysis [3] consistently report impairments across
multiple cognitive domains, including memory,
attention, executive functions, and information proc-
essing speed. These impairments may be present prior
to treatment initiation, worsen during active treat-
ment, and persist long after treatment completion
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[1%,2"]. Growing attention has been devoted to the
biological mechanisms underlying CRCI, with neuro-
imaging reviews suggesting functional and structural
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KEY POINTS

e Evidence supports the involvement of biological
mechanisms underlying cancer-related cognitive
impairment (CRCI) in adolescents and young adults
(AYAs), including systemic inflammation, alterations in
neuroplasticity, and changes in brain-derived
neurotrophic factor (BDNF), with cognitive impairments
detectable prior to treatment initiation.

e CRCl is a frequent and clinically meaningful condition
in AYAs, affecting multiple cognitive domains, including
attention, processing speed, executive functioning, and
memory.

o CRCl is associated with substantial consequences for
quality of life, functional autonomy, educational and
occupational trajectories, and psychosocial
development in AYAs.

o A marked dissociation between objective cognitive
performance and subjective cognitive complaints is
consistently observed in AYAs, reinforcing the
importance of integrating patientreported outcomes into
CRCI assessment and clinical care.

¢ Non-pharmacological interventions, including cognitive
training, physical activity, and psychological
approaches, show promise for improving cognitive and
patientreported outcomes, but AYA-specific and early
preventive interventions remain scarce.

alterations in large-scale brain networks, particularly
default mode, executive, and attentional networks,
following anticancer treatments, albeit with hetero-
geneous findings largely derived from adult samples
(4].

These neural alterations are embedded within
neuroplastic processes, defined as the capacity of
the brain to reorganize in response to biological
and environmental challenges [5"] that may reflect
both deleterious mechanisms (e.g., neuroinflamma-
tion, oxidative stress, and reductions in neurotrophic
factors), and adaptive mechanisms that aim to main-
taining cognitive functioning [5**]. Consistent with
this framework, systemic inflammation, stress-axis
dysregulation, and changes in brain-derived neuro-
trophic factor (BDNF) levels have been repeatedly
associated with CRCI [6].

CRCl is associated with substantial impairments in
quality of life, functional autonomy, and social partic-
ipation, representing a major source of long-term mor-
bidity for cancer survivors from 5 to 7Syears old [17].
Meta-analytic evidence indicates that chemotherapy is
associated with small-to-moderate declines in objec-
tively measured attention, particularly during the first
year post-treatment, although differences between che-
motherapy-treated and non-chemotherapy patients
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remain less consistent [3]. Qualitative [7] and mixed
methods reviews [1%,27] consistently describe CRCI as a
disruptive and often invalidating experience, with per-
sistent effects on return to work, social relationships,
personal identity, and self-esteem. Across reviews, a
marked dissociation is observed between objective cog-
nitive performance and subjective cognitive com-
plaints, with subjective complaints frequently being
more pronounced than impairments detected by stand-
ardized neuropsychological tests, underscoring the need
to integrate patient-reported outcomes and functional
measures into CRCl research, beyond standardized neu-
ropsychological testing alone [1%,2"].

Despite this expanding body of evidence, several
reviews converge on important methodological and
conceptual limitations [1%2%]. The CRCI literature
remains highly fragmented, with substantial hetero-
geneity in study design, intervention protocols, out-
come measures, and timing of assessments [27]. A
recent systematic review identified more than 150
different neuropsychological tools used to assess cog-
nition in non-central nervous system cancer popula-
tions, with limited adherence to the recommendations
of the International Cancer and Cognition Task Force
[8]. This variability limits cross-study comparability,
the synthesis of intervention effects, and the identifi-
cation of reliable cognitive trajectories [8,2"].

In response to the growing recognition of CRCI, a
range of non-pharmacological interventions has been
developed and evaluated, including cognitive reme-
diation and training programs [9-12], physical activ-
ity-based interventions [13-15], and mind-body and
psychological approaches [16-18]. Syntheses from
recent systematic reviews [2"] and an umbrella review
[17] indicate that these interventions are generally
associated with improvements in cognitive and
patient-reported outcomes, although effect sizes vary
across cognitive domains and intervention modalities
[1%,2%]. Cognitive training interventions show the
most consistent benefits on objective cognitive per-
formance, particularly in executive functions and
memory [9-12]. Physical activity-based interventions
have also demonstrated beneficial effects on atten-
tion, working memory, and executive functioning,
albeit with substantial heterogeneity related to exer-
cise type, duration, and timing relative to cancer treat-
ment [13-15]. In contrast, mind-body and psychol
logical interventions primarily appear to improve
subjective cognitive complaints and quality of life
rather than objective cognitive performance [16-
18]. Recent reviews also highlight digital and com-
puterized cognitive interventions as particularly pro-
mising in terms of accessibility, scalability, and feasi-
bility, especially during active treatment [9]. However,
most interventions have been implemented after
treatment completion, reflecting a predominantly

Volume 38 o Number 4 o July 2026

Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.



dolescents and young adults with cancer Servais et al.

t

Impairmen

Cancer-related cognitive

sBuipuy BuiBowioinau
pup uoyiuBod
USaMIBq SUOHDID0SSD
snosuaBolsjel
‘(Nva 'N3D ‘Nwal
sylomau
uIDIq JO SUOKDIBYD
|ouoLOUNy PUD [DINONUSG

juajsisuodul
2o sBuipuy
oyeusb pup sAalqO
‘sjuipjdwod
aA1uBoo o} pajpjal
1D [0s14100 pup JNA4
‘uoyiuBod aAyalqgns
YiM pajpIoossD
Ajuipw 8o (o
-4NL pup 9)) saunjoikd

sjuayypd Adoisyjowsyd
-uou
Yim pasodwod punoy
s9dUBIBYIP OOWS}sAS ou
‘Adoisyjowsyd
Buimoy|o} 1ok
8y} UIyHIM paaissqo
{o8yfe ysabuouys
By} YHIM s|olyuod
Ayipay yym paiodwod
Adpisyjowayp
Yim pajpay syuayod
ur paiiodwi aiow
Apuooyiubis s uoyusyy

1S4 ‘1IDV4 ‘0€D
-OTO D1¥03 2nBupy / 841 Jo Atong
IV1S 19 'SAVH :4nswny
“JIoMjeu BoUBI|PS ‘SYIoMfU
[odwpooddiy ‘syiomjeu |pjerind
-ojuoy ‘Nvd ‘N3D 'NWQ $ylomiau
uibiq ‘oH3Y ‘441v4 / 441V ‘D4
‘Aisusp sepow Aoib ‘AjiBajur seyow
ajiym :saoipul [swnjon ‘QWO) YW
[oanonus ‘|1 ‘YW AlAIDBULOD uipig
OSYW
'ISWW ‘VDoW ‘B0 1DV suouuBod
aApalqgng (159 Buiwo) uojsog ‘Aousny
[pgiaA) 8BoNBuD| ‘(S13H-Q 1SOM
‘LW1) suonouny saAndaxe ‘(joquiAg
161q ‘JW1) peeds Buisseooid ‘(dooug
‘1VSVd ‘uodg y1Biq) Alowsw Buryiom
/ uonuaH ‘[SWA “LTAD “LTAVY
‘1TAH) Atowaw :uoyiuBod eAoalqO

4NA8 "LIWOD ‘JOdY ‘seusb pajojaurssaus
SAIDPIXO
‘sauab uipdal N :sie3jIDWOIq dleUSL)
(4NQg |osHI02 ‘d¥D O4NL
‘9-1) saujoiko
Alojpwiwipjjul :sIe3IpWOIq [POIWaY20Ig
saunspaw
wojdwAs pajo1dossp Jo s8|pos anbiyoy
aaiuBoo 6oy | D4 :uoyiubod saldslgng
(se1iaynq |02160j0Y2Asdoinau
ajisodwod) uoyiuboo
|oqo|B ‘(Aousnyy |ogieA ‘dooug
‘IWL1) suououny eAndaxe ‘(joquiAg
1B1g ‘1W1) peeds Buisseooid /
uoyusyo ‘(sisa) Alowsw [DGISA ‘[TAVY
‘| TAH) Atowsuw :sAioslqo uoyiubor

(1was ‘upds
#6810 ‘14D ‘dVL ‘LWL) uoHuaHD aARO3lq0

123D yim
PoIDID0SSD sUoDIBYD
VN uIpiq SUIWDXS O]

[D¥D YHM payploossn
sioyIowolq oyaush

VN pup poo|q Ajyuspi o)

jonduwi
4seypaib Jo jujod
awy ay Ajyuspl o}
pup uonualo aAldalgo
uo Adpisyjowsyo
VN 4o jooduwi sy} Ayyuonb of

juswypal) Joyy

juswypayy Jayo
/ Buunp / siojeq

Adpisyjowsyo
Jayo puo Buung

(sa09k 0/—0OF
A [190UDDd Jspalq

Apupuiwopaid)
$192UDD $zZ0Z

SNIDUOU Yim synpy VN / WN MaIADI D1DWaYSAG “[o jo uauIysa
(s1094 0/=0F
~ s§|npp) JeouPd
4spa1q dlpjsDIRW Geoe
-UOU UjIM USWOAA VN / VN MaIAD1 DDWIBSAG 0 fo IWBYdsOg

swisiubydaw BulAIapun pup SIADWOIG UO SMIIAD SAHDWLIO] °T

saIpnys {10yod
[puipnyiBuoy
aAlpadsoud $z0Z

4O sisA|pup-pjayy “Ip yo Bunf

(si09h gg—1¢
A~ sjnpp) Jeoupd
4SD21Q YHIM USWOAA

(siespjop 9 |) saIpnys
8l / £€202-500C

SMSIAS] UOYDZIISPDIDYD SAKIUBO0D puDp PoYa-jusuyDaI] *|

sBuipuy uloy

S9WI0dINO 3BA| :mou

SsuoluaAIBjuL
sypads

aApalqo uiby

Bupwiy

(eBp) uoynindog salpnys jo (4p2K) Joyiny

laquinu / pouad

MalAal jo adL)

aunposyl| [DYD [P4eush jo Apwwing | 9|qpL

285

Www.co-oncology.com

1040-8746 Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.



Supportive care

el
jo Aiijonb 1o uoyusyo
uo sjoape jupoyiubis oN
‘dn-mo|04
10 Ajuo pansesqo
SUOIDUNY SAYNDAXD
ur sjuswenoidull |jpwg
‘dn-moj|04
D pUD UOHUSAISUI
-4sod Alowsw Burjiom
ur sjuswaaoidul |jowg

‘$9ZIS w_QEOm ||Pws

3411 40 AUlPND SIWO¥d

‘0€DOTO D1I0I 'OLOV4 By o Ao
(uoinaNAddpy ‘woppyey) sesyowIojul
sisa} ‘Buiouanbag lequinN-1epe]
opgu ‘undg y1Biq) Alowsw Buryiom
‘(woppysy ‘©HuIpig ‘uoinaNAddop)
S99SHOUWIOUI SAYNIXS
sisa} ‘syspy Ajljiqixayy ‘Aouenyy [ogiea
‘doouis ‘g-JW1) suonduny seAyndaxa
‘(dougpnby ‘©©OHuIIg) segsypwIojul

SOALJUSHD YD} ‘[oquAG 41B1

‘V-]W1) uouusyo :uoniuboo aAlslqo

$5900D Paspq
-awoy ‘(suoyouny
SANOBXD
‘uonuayp
‘Kiowaw Bupyiom)
swoibBoud |oybip
aAydppD :(133)
Buiuioi] sAyiuBo

pazuisjndwo))

103D

{HM SIOAIAINS JOOUDD
ur a1 Jo Ajjjonb puo
uoyiuboo uo (1))
Bujuipiy sAyuboo
pazusindwod
jo ssauaAaYe

Sy} 24oN|PAS O

(syusdssjopp

/ueip|iyo

awos + synpo)

juswipaly Jayy

SIOAIAINS 182UDD

mO__UD,Fm

0l / £€202-8002

sISA|puD -pjow
+ MaInal opwisisAS  GzZOg [P 4o Buy

Aq pajiwi s 8ouspiA] soloiqoyg
‘snosusBoisjey (K1a4pg gV INYD) aulubWaWy J120upD yspaiq
210 §jayye AA13IG0 uoyuBod [oqo[9 (LYMOD ‘L4A) (122) yum suaiod ur (YD
‘uoniuBoo aAlalqgns Aouanyy [pquea ‘(undg 116i1Q) uonuapy Buiuioi) eAyuBo) 2onpai Jo jusrsid
sanoidwi Ajuiow ssioiex] ‘(LMDS ‘dooxug ‘1w suonuouny Aiojosusdwor) o} Adpisyjowayo
‘uoyiuboo |oqo|B seAlnoaxe ‘(joquiAg 4161q ‘IW1) as1019x] Bunp pajuswsjduw
uo spaye sAuarsid paads Buissaooid ‘(Y- 1WAED “¥-LTAH) :Adpiayjowayo SuolUBAIBUI
I Bunp aAlpdajoidoinau (s109h 090G
YiM pajoIdossD SUOLUSAIBJUI JO sSUBAIDAYS Juswoay A sj|npo) J9ound saipnis $Z0Z
a1 | DD pup souoiqold  SIWOYd ‘BoD-1DV uoiuBod sayoslgng SAljUSABIY 8y} sujwpxe o] Jayo puo Bunng 4S091Q YHIM USWOAA S / 72020661 MBIADI DlDWBYSAG ““[p jo uojays
SMOIAD] UOLUDAIDU| *f
poddns
|oo1B0jopoyew
Buous sapiaoiyg
/5004 JusISSISSD
pauiquod
pup |poiBojode
1oy peau sy} spoddng
!sysa) uoyosjep-Iepun Jo st yBiy Oy
joo1BojoyoAsdoinsu 0} @AlIsUSs AJUsIoNSUl USHO §|00} ABojoouo ui (1094 08-81)
|P21sSO[D JO !suoiDpUSWILIODBI 4] DD)| Of dUSIAYPD pasn s|0o} Juawissasso $192UDd SOIPNS  MIIABI DDWIRISAS 502
| oyt siybiyBiH Mo sisa} aAlIuBOD Ul AYijIgOLIDA SWalX] VN @Ai1uBoo sy sulwoxe of VN SNDUoU ‘synpy  8/1 / €£20Z-110Z |o21B0jopoyepy “Ip jo wado)
uoyopuNoy
paspg-aoual|isal
puo passjusd
-uayod D sapirolyg
‘uoniuBod aAlpslqo 41| Jo Aijonb pup ‘Ayjuspi
puo “juswiAojdws uo jonduil Buous !pajoayo (si09h 0z < o}
aaioslqns usemiaq isow psads Buisseooid pup ‘eBonBup) Juswiioduwi g ~ '190upd yspaiq
UOHDIOOSSIP By} SalsN[ /SUOIOUN} BANDSXS ‘UOHUSHD aAyuBoo paypjal Apupuiwopaid)
‘sjuiojdwod aAlalgns ‘Alowaw :[DUOISUBWIPHNW PUD -190UDd Jo 9dusLIadX® jJuswijoay $195UDd SOIPNIS  M3IASI DlDWIBISAS 502
jo Aopwid sy} spoddng  ‘Buijqosip ‘jusjsisied s peousiiadxe YD VN  2Alalqgns ay; siodxs of Jayp pup Buuing SNOLIDA YHIM SY|npY/ 1S / S20Z-€102 QAP ““[o jo 10iq|
SMOIA3I [PIIBOjOpPOYIaW PUD IARDHIDND *E
sBuipuly uiby sawodno aAiubo) suoyuaAIajuI aapalqo uiy Buiuy (26p) uoyp|ndog saIpnys jo M3lA31 jo adA) (402K) Joyiny
sypadsg Jaquinu / pouad

(penuyuod) | 9|91

Volume 38 o Number 4 o July 2026

WWW.co-oncology.com

286

Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.



dolescents and young adults with cancer Servais et al.

t

Ifive impairmen

Cancer-related cogn

spayje jupoiyiubis
MOYS Jou Se0p 9dupQ
Buobin /1y 0]
pup pBoA Aq pamojjo}
‘uoljusAlalul
SAlD8Ye fsow By}
aq o} sioaddo uluonpog

(jizedsuop
*B9) sjuowynaly
|oo160j00pwpyd

Jo 4jousq oN
‘ssau|njpuiw

10} spaye pajiwi| sIoW
!(Kiowsw Bupyiom
‘uoljuayp ﬁmwn_m
Buissaooud ‘Alowaw
‘Buuipa)) suipwop
aAljuBod aAlalqo
[PI9ASS $S0IOD
sjoeyje juajsisuod
isow ay} moys
swoiboid |ppownw

paspg-dnoib psping

soIpnys
ss010p AyisusBoisiey
|o2180jopoyiew ybiHy
‘(6o 1ov4
Buisn passasso Ajuipw)
uoluboo |pqo|6
uo joaye jupoiubis
-UOU §nq SJ0ISPOYY

MO s
90UBPIAS JO [9A9)] [[DIBAQ

‘uoyiuBoo

aaioslqo uo spaye
10§ 92UBPIAS JSNCOI ON|
‘(Bor1ov4)

uouboo

|oqo|B peatedied ui
juswanoidwi jupoyubig

s|oo}
JuBWSSassD dAlIUBod
jo AyeusBoisiey ybiH
‘Aouanyy |pquen Jo ‘pasds
Buisseooid
‘Aiowsw /Bujuios|
uo sjoaye JupoyIubis oN
‘uoiiuBoo panieoiad
pup ‘suoyouny dAYNdSXS
‘Kiowsw
Bujiom ‘uoyusyo ul
sjuswanoidwy jupoyubig

m_UQ‘_®> wucm_.._m
‘aLV-LWL

"LIAVY lIFSIVM :ueniubod aaidslq0
@SOS ‘a|pg swajqoid aayiubo
1424 ‘uonouny eARubo) - 0EDOTO

DLIO3T ‘B0 DV :uoiubod eaydalqng

(SN) Atowsw Bupjiom
‘(senbyioads sysey uoyueyy ‘undg 41B1Q)
uoyuskD ‘(07 S43HA 'LYMOD ‘doous
‘G- LWL) Suououny saAndaxe ‘(sysoj
paads Buissadoud ‘joquiAg 481 “v-IW1)
poaads Buissaoolq ‘(¥ WAG) 3|jonsiA
asowsu ‘(jooey AIoiS “LTAVY Y

-[1AH) Atowsw [pguea :uouiuBoo sAydelqo

(L@ ‘sava IFLWEY "'YOOW ISWW)
uoyubod |oqo|B :uoniuboo aaldslqO
SYY ‘uonouny A

©4D ‘Bor| Dy :uoniuboo sayoslgng

(11AVY) Atowsw “(g9v-1WL)

SUOIDUNY SOANDEXS / UoKUSHD (Alayog

uoyiuBo) xoqjoo] HIN ‘s82us1dg

uipig eBprqun) ‘Aleypg 8jpigBo))
uoyiuBoo |oqo|B :uonuboo aaydslqO
Bo- 1Dy :uoniuboo eayoelgng

(K1apg uoyiuBoy) xogjoo| HIN
‘ajojgB07) uonubod [pgojs) ‘(BuiwpN
jpwiuy / 1YAAOD) Aousnyy/aBpnBupy

‘(swouBlyy Jupuosuod Aloppny ‘ITAVY
“¥LIAH) Atowsuw (1w djso] Buiuioa
8zp\y Uojols) ‘doong ‘g-J\Wi) suonduny

SOALNDEXS (YODG-N|/3OPg-aUQD ‘1¥VS
‘undg §161Q “y-IWL1) |IPADY 8p allowsw

/3SS8}IA /uolusyo :uoyiubod w>:o®30
©4D ‘uonouny aayiubor
SIWOUd ‘BoD- 1DV :uoniuboo saoslgng

sounQ
BuoBi® / 1yD v
oBo
uiluonpog

‘(3aw)
asiolexg Apog-puiyw

(jizedauop
"“B9) suoypoIpayy
ssau|nypuIVy
(uonpyijiqoyel
+ uoyponps)
swoiBoud
|opow W paping
:suolUBAIBJUL
|o2160j0opWIDYd
puo
|oo160j0o0WIbYd
-uoN

suoluBAIBJUL
paspg-dnoicy

(F18D

‘WIVD 'LOV)
saidousyjoydAsy
Buiuioyy eAyiubor
:uoyp|n
aAluBor

suouny

QAIJNDOXd

pup ‘uoyuayp

‘Kiowsw Buyebiny

$9S1010XD

pajoedal

pazipiopupys

(jpuBip

pup uosiad-u)
Buiuioa] aAyiubor

(Apogq-puiw
‘pauiquiod
‘aoupjsisal

‘21q0.8p)

ENelE) € Tm‘_ npNyg

uoLUBAIBJUI
3gw [owydo
ay} Ayyusp! pup
sjuaypd 19oUPD yspaIq
ul 1D¥D uo (3aw)
as1o1exe Apog-pulw
jo sadAy jusieyip
JO SSOUAAIDAYS

ay} ajon|PAS O]

Juswjoaly
Jayo puo Bunng

192UPd GN|D-UoU Joy
pajoaly NP Ul [DYD
40814 O} SUOHUBAIBJUL
|p21B0j0onWIDYd-UOU
pup |oo160j0opWIDYd
JO ssBUBAIDBYS
aAlpIDdWOod

8y} ajon|pAe o juswypal} Jely

1aoupd
{s0a1q yym sjusyod
ur |DYD aroidw Jo
90npal o sUoKUSAISIUL
uoyp|nwys aAubod
*O mwmcm>20®¢0

mr_u 0._UD_U>w o]

Juswijoal)
Jayo puo Bunng

180UDd
{s021q yym spusyod
ur DYD arosdu
O} SUOHUBAIBJUI
(1D) Buuioiy sauboo
JO ssauaADAYS

3y} 9joN|PAS O]

jJuswypaly
Jayo puo Bunng

SIOAIAINS J9OUDD
jspaiq ui Bujuoyouny
aAljIuBod uo swoiBoid
aspiexe [poisAyd

JO s12ay3 By} 9jpPN[PAS O

Juswjoal)
Jayo puo Bunng

(si09k g/—8C
~ sj|npp) Jeoupd
4SDRIQ YHIM USWOAA

(s1pak g < Apsow
‘sjnpp) SIOAIAINS
192UPd GNDUON

(1094 GO-G
A~ sjnpp) Jeoupd
1SD21Q YHIM USWOAA

(1094 0881
S||NPD) $J92UDD SNOLIDA

(si00k | /~/€
~ S}|npp) JeouPd
1SDBIC YHIM USWOAA

YWN

+ M3IASI DIDWRISAG

mO_TD.Fm

0z / ¥20T 7102 G20z "I 4o oI

(WYWN) stsAjouo
salpnys -DjW }lomjau $z0Z
8L/ VTOT-TLOT  + Mmalral dUpwidjshs “[D 4o BJJoM
sisA|puo
-Djow By} Ul Q|
‘MaIADI By} Ul SAIPNYS sIsA|oup -pjow 502

Tl / ¥202-020C  + molsi dlpwalshg  “[o jo 819007

sisA|puo
-Djow By} ul 4
MBIABI BY} Ul SBIPNYS

Ll /¥20z—T10T

siSA|pup -pjow
+ M3IASI DIDWRJSAG

§20T "IP 4o
ZaWo5)-Zayung

s1SA|pup -pjow
+ M3IASI DIDWRJSAG

mO:UD«m

Ll /2zzozv10T

404
"D jo ollayuiyg

sBuipuy uow

S3W0d4N0 3, 60)

SuoluaAIdjuUI
sypads

aap3lqo uiby Buiuy

(26p) uoyp|ndog

salpnys jo
Jaquinu / polad

Malnal Jo adA]  (4p3Kk) Joyiny

(penuyuon) 1 s|qoL

287

www.co-oncology.com

1040-8746 Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.



Supportive care

saijopow AleAljop
puo
JX8JUOD UOHUBAIBJUI
Aq peouenjjul
HECHERI Y
‘uoniuBod aAloslgo
uo spaye jupdyiubis oN
!(dn-mojjoy
pup UoyusAIBUI
-4sod) uonuBoo eAyslgns
anoiduw ApupoiyiuBis
SUOHUBAIBJUI
pasog-ssaujnjpuly

Buiuipy
90UD}sisal pup uoHubod
aaioslqo
|oqo|B 1oy eouspire
snosuabolsjey
puo pajiwr
‘uoyuboo aAloslgns
seroudwi Ajuipw
asiosexa Apog-puiyy
!sewodjno
aA1uBoo aAlalgo
oyoads uo spaye isnqoy

(3av¥o)
MO :80U8pIA® Jo AjioND
‘Kiowsw
uo paye Ins oN
Ispoye
isaBup|
8y} Moys esiolexe
jusuodwooyjnw pup |j|H
‘suotjouny
aAl1uBoo sspio-laybiy
pup 2ispq
‘uoyiuBoo sAyalgns
10} spaye jupoiiubig
‘lzzo~H)
uolyiuBod uo asidiexa
4O $o8}e ||pIaA0
juooyiuBis ynq |owg

Aouany [ogusn “[1AVY

‘IFSIVAA ‘LWL :uoniuBod eaioslqo
Bo>-]1 DV ‘uonouny aAliuBor)
-0€D010 D103 v

uBoo ayalgng

(YOoW ‘ISWW) uonuBoo sjpqolf
‘[yoog-N ‘uodg §1B1q) Alowsw Buiyiom
‘(8v4 "1SOM 'LYMOD ‘dooxs ‘g
-LWL1) suououny saaindexe ‘(zd ‘AO4AN
"L3VS "4s3] uonnisqng oquiks #B1q
'V-LWL) JUSWS}IDI} P S5SSYIA/UOLUSHD

"(SWM "¥-IWAG ‘LIAY

"L1AD “L1AVY ‘L1AH) @Bossyusiddo
/Kiowayy :uoyiuBod ealoslqo

OWOd ‘OWid "OSYW

1dDg ‘swayl dAlIuBod |QyY QW ‘uonouny

aAyiubo) SIWONd

940 ‘uonouny sAyubo) - 0EDOTO
D1¥03 ‘BoD-|DV4 :uoniubod sydslgng

(Burousnbag sequinn

-1aye ‘undg 4161q) Alowsw Buryiom
‘[Yoog-N ‘uopuot jo semo] ‘(Buiwou
[PwIuY ‘S ‘IVAMOD) Aousnjg [oqiep
‘doous ‘g-JWL1) suoHouny seAynosxe
va_mc._. awl| uoyonay ‘4s8] zd
‘isa] 9ouD|IBIA NBIQ V-1 W1) tuswsyioy
ap assejin/uoluspy ‘(is9] Buiddp)
pojg 1s10D) ‘jse] ainbiy xedwoy) Aey
‘isa] Buiuipe] [pqiap Aloppny ‘ITAVY
"¥11AH) Atowsw :uoyiubod eaydslqo

Boo

Swajl oAl

ISYAW n_w__v_uwr_U F_O_,QF_\AW 1409 ‘CO:UCDH_

aAluBoD SIWOYd

"©4D "uonpung aayubo? - 0EDOTO
DLIO3T ‘B0 DV :uoniubod eaydslgng

oBoj
Buiyoaig
uooppayy
LOawW
YSaW
(1gw)
suoluaAIRjuI
pasog-ssau|nypuI

Apog-puipy
pauiquio)
Q0UDjsISOY

olqoey
:as1019%® |POIsAYg

ENE) C)
EmcanOu:_DE
LiH
adUDjsisay
olqoley
:as101e%@ |PoIsAyg

190UDd yyim spusiod ul
Buuoyouny ayuBod
UO SUOLUSAIB}UI
pasogssaujnjpuiw

4O sjoayje aY} jon|oAs O

120Upd ypm sjuanod ul

Buuoyouny suBod

10§ SUOHUBAIBUL

|oo160j0opWIbYd

-uou Buyonjors

s|pLy pa||oH4uod

paziwopup) wouy
90UBpIAS BZISAYjuAs o]

spaygje aauBod
JO slojpispow so
s1oppwpliod asidI9xe
8zA|pup o} puo
‘SIOAIAINS PUD I9OUDD
1s021q yim spusyod ul
Buuoyouny saiuBoo
UO SUOHUBAIBUI
Aiaoo [poisAyd

Jo joodwi 8y} suiwpxe O]

JUETITITSEY

Jayo puo Bunng

Juswypaly
Bunnp / siojeqg

Juawypaly

Jayo pup Bunng

(s1p2h £9-91 =~ synpp)
SIOAIAINS JOOUDD JsDalg

(s10oh Go-Gy
A sj|npp) Jedupd

hwUO‘_L r_:s> USWOAA

(si0ak
g < Sinpp) JeouPd

SDRIC YHIM USWOAA

ww__Uq:w

0€ / ¥202-5002

solpnys
8¢ / §20Z-610¢

saIpnys
Lz / vz0z-810T

sisAjoup -pjew GZ0Z
+ MBIABI DPWAISAG "“Ip 4o Bupif

MaIARI D|RIqUN  GZOZ “[P 4o NH

sisAjoup -pjew 5207
+ M3IASI DlDWISAS "“Ip 4o Buny

sBuipuy uioy

sawodyno aAyiubo)

SUOLUBAIDJUI
ypads

aAdalqo uioy

Bupuyy

(26p) uoypindog

salpnys jo
laquinu / poriad

M3lAa1 Jo adA) (4p2K) Joyiny

(ponuyuo)) 1 alqpL

Volume 38 o Number 4 o July 2026

www.co-oncology.com

288

Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.



dolescents and young adults with cancer Servais et al.

t

c
[
£
L
o
o
£
0
>

Cancer-related cogn

Mo|
AIoA Of MO| S| 90USpIAS

jo Ayjpnb

‘juajsisuod jnq jsapoul
21D saye ||pleA)

‘paeds

Buisseoo.d 1oy jseq
SIYSAW / uoupiipayy

‘Aiowsw

Buiuios) 10§ js9q
s1 uoyoyjiqoyas aAuBoD
/suoldUNy SANDSXS

puo

Aiowaw Bupyiom Joy
isaq s Buiuiouy eayiubo
‘uoyiuBoo aAydslgns

10} aAlOBYe

(Aoueny ‘doous ‘g1l

suolouny eAyndex3 ‘(g-JWL ‘upds §161Q)

Asowswr Buryiopm ‘(opoo Siym “V-LIWL)
paads Buissadouy :uoniubos eayoslqo

oisnw ‘alnoundnoy
uiluonpog

/ Buobio /145 10)

ASIW / uoHDIpaYY

Ayiaion
[pa1sAyd / esiolex3y
(¥D) uoupyigoyas
aAlIuBoD)

(1o)
Bujuioly aAiubor)
(uoyoonpaoyoAsd
10V
'19D) suolyuaAiaul
|o2160j0y2Asy
(vWN)

SUOLJUBAIBJUI

SUOJUBAIBJUI
SAIPRYS jsouw By}
Ajyusp pup sjusyod
190UDD J5D31q Ul
|DYD UO suoluaAlajul
|oo160j0opwbYyd

(si0oh 49

|SOW 8ID SUOLUBAIBUI uoyduny aAluBod - 0EDOTO [o21B0ojoopwnyd -Uou juaiayip Juswypaly —g| sHnpp) Jeoupnd salpnys VYWN $202
|o2180j0y2Asy D1¥07 ‘BoD-|Dv4 :uoniuboo aaydslgng -UoN 4o jopduil ayy aipdwod o] Jayo pup Bunng {SD3IG YHIM USWIOAA v / ¥202-C10T7  + Melnal olpwalshg "o jo Bupy
(puiwey ‘woDpyay ‘©HUIbIG ‘YIOW)
seuno ‘(151 ISW ‘dV1 ‘ODAW)
segsyowIoul 8yop| ‘(undg |piodg
‘loquiAsg 11B1q ‘is] pipopBay parcoicy
'/¥Wd ‘@1nB1] xe|dwo) yersisO
-Aoy) sedLjow jo so|pypdsonsia
suoyouog “(gv4 ‘13D 'LYMOD
"ISOL [BI0H V-LMW ‘Sd1 ‘Adusnyy
194497 ‘SAVg ‘1SDAA) Uonouny aAlNoaxg
‘(e4nB1g xo|dwo)) yiersisO Aoy
"IWIA "ise &jyosng @ Jeqoio) ‘IWNgY
Bujuips)/Arowsu "FLWAE 'H-LIAY ¥LIAH ‘LIAVY)
10} BAIRYe jsow Aiowsw ‘(uoinaNAddoy “yBisul)
s |D pespg-ABojouyos| s3sp] paedg Buisseoolq ‘(sdeamg
‘uoyiuBoo aAyoslgns  punog ‘uoisaq sjqnoq ‘dogd a|qqng)
10} BAIOBYS JsoW OHUIDIG ‘| YVS ‘SOOIOW SALUSHY
st (pesog-ABojouyoay ‘LMDS 1SD '1VSVd ‘1Was “sal (ABojouyoey
Ajproadss) |5 2a 'PRV-LWL ‘undg §B1q) Juswajioy NOY4IM 10
‘Aiowsw /Bujuios| puo op essajia/uoluayp ‘(Aieypg uoyiubod Yiim) suoyusAiajul
‘SUOLOUNY BANOBXS X0g00] HIN ‘CInaNgaAA ‘SuBig [oHA pauiquoD
/UOIJDIJUBOUOD SND ‘Assung ajpisBod ‘JSWW ‘YIOW) (18D) 190UDD M
/UOHUSHD 10§ sjoaye uoyiuBoo |ogo|B :uoyiuBoo saydslqy  Buluios) ABsjoug S}NPD Ul SUOKUBAIBUI
aBip| o sjoiepow yim OWSS 14V ‘OWW Aiojosuadwory (sapok
suIpwIop SA}IUBoO ‘39544 ‘Wdvd ‘va34 ‘'s4D ‘Ad M-DSD (12) aauBod Jusioyip 0407 ~ synpp)
aAloslqo |pisAss pup ‘uoyiuBo?) - GIWOYd ‘HOVd ‘43184 Bujuinl) eAubor) Jo ssauaAldBye J80UDd JsDBIG YWN
uoyiuBod saioslgns "©4D ‘uonpuny aaubo - 0£DOTO :uolpyI|IgpYya) ay} a10dwoo juawypaly Apuouiwopaid solpnis  + sIsAoup -ojsw 9202/5202
ur sjuswanosduw| D103 ‘BoD-] DV :uoniuBod aAlalgng aAluBoo) pup azisayjuks o] 104D Ajsop /$190UDD SNOLIDA 1€/ SZ02-010Z  + MaiAal dlpwaisAg “|o 4o Buppp
sBuipuiy uloy sawodyno aAlubo) 1 ET] aApalqo uiby Buniy (26p) uoyp|ndog salpnjs jo M3IA3I Jo 3dA]  (4p3K) Joyiny
sypadg Jaquinu / poliad

(penuyuo)) | e|qpL

289

WWW.co-oncology.com

1040-8746 Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.



Supportive care

“aupuuoysen Atowsyy aAdslqng aiinbg ‘OWSS ‘juswipduw] [ouolouNny JO JUBWSSSSD ‘|4 ‘UoKsaN)

[PIUBW-UIW ‘OWW ‘3gS44 ‘Alowaw aaioadsoud jo juswssassp joliq ‘Wdyg Hejwosyiswiny Jep 84izyaq Jejqee usboqeboiy “yg34 ‘Alojusaul Buuooung umQ Jo Juswssessy sjuslog ‘|JOVd ‘AlelDg Juswssassy [ojuoly
'dv4 ‘MIA Jo plel4 [njesn ‘AO4N ‘edipuuolsen Alowsyy aAydadsoley pup aaidadsold OWOd ‘OWId “elipuuoseny saun|ing eaiubo)) ©4D ‘uoyoziunBiosiq saniuboy) - Alojusau| sseug Jo swoldwAs ‘qDISOS ‘oML
uoluaAald Jeoupy) yspalg ‘| dDg ‘s8] Buiousnbag tequinNfieneT ‘SN ‘pasiaeyse] Alowasyy [pypdsonsip jong “Y-IWAQ ‘oluwosu| Joj Adpiay] [piolabyag aaiiubBo) ‘1gD ‘AjnjBuiupsyy Buiail pup seoun) BuiBoubyy ‘WiyD
‘Adpusy] juswyiwwo)) pup soupideddy ‘] Dy ‘4se] Buimpiq 300]D ‘1D ‘eWoIpUAg aAlNoexasA By O Juswssessy [DINOIADYag ‘S ‘58] AJowsyy [DIOIADYSg PRaWISALY ‘|- WY ‘e|0og sesuodsay sAnpuIwIny ‘SYY 4S9
asuodsay o} UoHUBHY PBUIDISNG ‘[ YVS "158] UOHDIOOSSY PIOAA [PIQ PS||OHUOD ‘IYAAOD ‘s8] 8duan|4 [OgiaA ‘I4A ‘s8] PIOAA pup JojoD) dooug ‘JANDS ‘Alojusau) woydwAg uosispuy W ‘ISYAW ‘99104 Ysb] Jedup)) pup
uoyiuBoy) [puoypuIBUl ‘4] DD SIOMIBU UOHUSHD [DSIOP ‘N SHOMIBU BAINDSXS DU ‘NJD) SHOMIBU Spow Jnbjep ‘NIW( ‘8|[uuolouoy ajiaauuo) ‘D4 ‘BuiBowi tosusy uoisnyip ‘|1q xepu| Aipny des|s ybingsuid
‘[©8d ‘Adpiay] ssauj|| d1uolyD JO jusUssasSy [DuoKOUN] ‘]|DV/4 ‘AlojusAul AjIxuy Jipi]| BjoiS ‘I|S ‘Alojusaul uoissaide( g ‘|qg ‘e|pog uoissaidaq pub Ajeixuy |ojidsoH ‘SQyH ‘eaipuuoysent woldwAg Aixuy

pUD PooW ©OSYW ‘UOHOUIIDXT SJ0IG [DIUSYY IUIW ‘JSWW ‘Husussassy aAluBoD) [oauoyy “YDOW ‘WalsAg uonouny aAindax3 uojdoysijaq ‘S43y- ‘4591 Buliog pioD) UISUOISIAA ‘[SDM ‘4S9 uolippy [pLag Alojipny
peoDy ‘|YSVd ‘8|rog Alowayy Jo|sydapn ‘SWAA s8] Buiuinet [pgusp piuiojip) ‘JTAD ‘1oppy olydoyoinsu pealisp-uipiq ‘4N “uonoung sauboAdoisy) 1eoupy) jo juswssessy [ouoyduny ‘BoD-] Dv4 ‘se] Buiuipe]
[oqueA-Atoppny Aey ‘] TAVY ‘se] Buluipel jogiep sunydoH ‘[TAH ‘s8] Alppowy 1Biq [oquiAg ‘|WQS ‘ewl uolonal jsef soubwioied snonuyuod ‘147 ‘sa] Buppyy ioa] ‘Jw] ‘uswindwl saluBod pajojes 192ubd 1Dy

ajpIspow of
MO| woy sabupi
smalral Jo Ayipnb
[p21Bojopoyiew ||p19AO
‘pauyep Auood aio
inq |oyusjod
Buysaisjur moys

SuoljusAisjul _UWOE _32

SUOLJUBAIBJUI

‘eouspire payl [opow|ny
UM Spaje wispioys SUOljUSAIBJUI
moys |pioIADYaq RITIEN]]

Auiow suoyusAssiul (LYMOD) Aouenjy / |2160joyoAsy sy} ut sdoB Ajyuspl
|p2160joyAsd [oqueA ‘(doous ‘IS ise] Buiiog ssau|njpulw pup ‘suoypbpuswwodal
puo Apog-puiyy DY) UISUODSIAA) SUOLDUNY BANDSXT / Apog—puiyy [P2IUID wiojul

‘snosusBousjey
21D sy|nsal
inq Buisiwoud si esioiexgy
{80USPIA® JUBJSISUOD JsOUl
pup jseBuoys sy
SMOYS UOHDYI[IqPYyal

'(undg §1Biq ‘jse) Buiuipa |ogioA AyALoD
supydoy ‘jse] Buiuine] [pgiap Alojipny) [pa1sAyd / esiolex3

Aiowsw ‘(joquiAs #BIQ ‘gRV-IWL) uop}l|igpya!
9s594IA/UOKUBHD : UoyuBod aAldslqO  / Buluioy saluBo)

uolouny aAliuBo :SUOIJUBAIBJUI

- 0E£DO1O DLYOT ‘uonouny sAiiubo?) [p2160j0opwbYyd

"180upd yym sjdoad
ul uoyiuBoo aroidu
o} Buiwip suolyuaAdul
|o2160j00pWIPYyd
-UOU UO SMB8IABI (synpo
VAV ‘usip|iyd) SM3IASI Gz0T

JPWBJSAS JO MBIAIBAO

jusuDal} JSYD

/ Buluioiy eayiuBoy  GIWONd ‘B0D-1DVA :uoniubod aaioslgng -UON| |PoyLId D m_u_>oi o] / mc::v / @lojeg S190UPD SNOLIDA 9 / ¥202-2102 MBIABI D|RIquIn (D je _oooicI
sBuipuyy ulby sawodyno aAliubo) suoluaAIajul aApalqo uiy Bunuiy (26p) uoyp|ndog salpnjs jo MaIA3l Jo adK) (402K) Joyiny
sypadg Jaquinu / poliad

(penuyuod) 1 e|qpL

Volume 38 o Number 4 o July 2026

WWW.co-oncology.com

290

Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.



Cancer-related cognitive impairment in adolescents and young adults with cancer Servais ef al.

restorative model that may overlook earlier windows
of vulnerability in the cancer trajectory [2%,5™].

Within this emerging neurobiological frame-
work, a recent review has proposed a neuroprotective
model of CRCI prevention, emphasizing interven-
tions implemented before or during chemotherapy,
including physical activity, cognitive, pharmacolog-
ical, nutritional, and multimodal approaches [5™].
This work marks a shift from a predominantly restor-
ative to a preventive perspective grounded in bio-
logical and neurocognitive mechanisms such as
neuroinflammation and altered neuroplasticity.

AYAs with cancer represent a distinct and partic-
ularly vulnerable population in this context, as the
cognitive demands of this developmental period inter-
sect with cancer-related biological and psychological
stressors [19%,20%]. Several reviews emphasize CRCl as a
central determinant of global functioning and life
trajectories in AYAs [19%]. Importantly, cancer and its
treatments occur during a period of ongoing brain
maturation and cognitive development and may there-
fore alter cognitive functioning in ways that differ
qualitatively from those observed in fully mature adult
populations. Despite high cognitive reserve, even
subtle inefficiencies may result in marked functional
consequences in this population, particularly in aca-
demic, vocational, and social contexts.

Despite this recognized vulnerability, AYAs remain
markedly underrepresented in CRCI research. Most
systematic reviews and meta-analyses primarily focus
on older adult populations, particularly breast cancer
survivors, while AYAs are often excluded, aggregated
with broader age groups, or receive limited dedicated
attention [1%2%]. Consequently, the specific cognitive
trajectories, biological correlates, and intervention
needs of AYAs remain poorly characterized, and pre-
ventive approaches tailored to these developmental
periods are largely absent from the literature [19%,20"].

The objective of this review is therefore to pro-
vide a critical synthesis of the literature on CRCI and
interventions designed to prevent or mitigate its
effects, with a particular emphasis on intervention
timing and the specific needs of AYAs. This review
aims to identify key gaps in current knowledge,
discuss methodological and clinical implications,
and highlight priority directions for the develop-
ment of early, neuroprotective interventions tailored
to this vulnerable population.

A targeted literature search was conducted using
the following strategy: (“AYA”[Title/Abstract] OR “ado-
lescent and young adult”[Title/Abstract] OR “young
adult”[Title/Abstract]) AND (“cancer”[Title/Abstract]
OR “neoplasm”[Title/Abstract]) AND (“cognitive

1040-8746 Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.

impairment”[Title/Abstract] OR “cancer-related cogni-
tive impairment”[Title/Abstract] OR “CRCI"[Title/
Abstract] OR “cognitive dysfunction”[Title/Abstract])
NOT (“older”[Title/Abstract] OR “pediatric”[Title/
Abstract] OR “childhood” [Title/Abstract]).

The search identified 13 records. Three primarily
medical studies were excluded as they focused on
medical rather than psychological outcomes. The
final corpus comprised 10 publications focused on
AYAs, published between 2022 and 2026 (see
Table 2). Most studies were observational in design
(n = 5) [21-25], complemented by two qualitative
investigations (n = 2) [26,27], one interventional
teasibility study (n = 1) [28™], and two narrative or
systematic reviews synthesizing the available evi-
dence in this population (n = 2) [19%,20"].

Prevalence and clinical characteristics of
CRCI in AYAs

AYA-specific reviews [19%,20%] and observational stud-
ies [22,24] indicate that CRCI is a common and hetero-
geneous condition in this population, with prevalence
estimates of approximately 25-30% among AYA can-
cer survivors [19%20%22,24]. CRCI most frequently
affects attention, processing speed, executive func-
tioning, and working memory [24], and is described
by AYAs as fluctuating and context-dependent, often
exacerbated by fatigue, stress, and emotional burden
[26,27]. Importantly, cognitive impairments can be
observed early in the cancer trajectory, including prior
to treatment initiation. Indeed, a multicenter study
conducted shortly after diagnosis demonstrated
that approximately 40% of AYAs exhibited objective
deficits in attention and executive control before
exposure to systemic therapy, as assessed using stand-
ardized neuropsychological testing (CANTAB) [22].
Cognitive difficulties often persist beyond treatment
completion and exert a significant impact on quality
of life, daily functioning, and psychosocial adjust-
ment. Among AYA survivors, CRCI assessed via self-
reported measures has been reported on average up to
a decade after diagnosis, and in some very long-term
survivor populations, up to approximately 25 years
following treatment completion, underscoring the
long-term persistence of self-reported cognitive diffi-
culties in AYA cancer survivors [19%,20%.

Dissociation between subjective cognitive
complaints and objective performance

A consistent finding across AYA-specific studies is the
dissociation between subjectively reported cognitive
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difficulties and objectively measured cognitive per-
formance. Comparative and observational studies
demonstrate that AYAs frequently report pro-
nounced cognitive complaints despite neuropsycho-
logical performance remaining within normative
ranges, a pattern that appears particularly salient
in this age group [20%,24]. Qualitative studies suggest
that standard neuropsychological assessments inad-
equately capture the real-world functional impact of
these difficulties, as even subtle cognitive changes
may interfere with demanding academic or early
professional activities [20%,24]. Moreover, qualitative
data highlight a bidirectional relationship between
cognitive complaints and psychological distress,
with anxiety and depressive symptoms exacerbating
perceived cognitive inefficiencies and persistent cog-
nitive difficulties further undermining emotional
well-being [27].

Biological correlates of CRCI in AYAs

AYA-specific evidence supports the presence of bio-
logical correlates of CRCI. Prior to treatment initia-
tion, AYAs with objective cognitive deficits show
elevated systemic inflammatory markers and re-
duced BDNF levels, suggesting early neurobiological
vulnerability independent of treatment-related neu-
rotoxicity. The study population mainly comprised
patients diagnosed with breast (24%) and head and
neck (22%) cancers [22]. Longitudinal studies further
indicate that fluctuations in inflammatory markers
and BDNF are closely associated with changes in
cognitive functioning across the cancer trajectory,
with lower BDNF linked to poorer cognitive perform-
ance and greater subjective cognitive complaints
during chemotherapy [23,25]. Together, these find-
ings support a dynamic model of CRCI in AYAs
driven by interactions between inflammation and
neuroplasticity.

Functional and developmental impact of
CRCI in AYAs

Beyond cognitive test performance, CRCI in AYAs is
consistently associated with substantial functional
and developmental consequences. Longitudinal evi-
dence indicates that cognitive complaints are among
the strongest predictors of reduced work capacity and
difficulties with workforce reintegration, with effects
that may persist for several years after treatment and
interfere with key life transitions related to educa-
tion, employment, and financial independence [21].
Qualitative studies further highlight CRCI as an
“invisible” yet destabilizing consequence of cancer,
undermining self-confidence, autonomy, and iden-
tity formation during a life stage characterized by

294 www.co-oncology.com

high expectations of productivity and cognitive effi-
ciency [26]. These findings are echoed in AYA-
focused reviews identifying CRCI as a central deter-
minant of long-term psychosocial outcomes and life
trajectories in this population [19%,20].

AYA-specific CRCI interventional study

The only AYA-specific intervention study identified
is a small prospective pilot trial (n = 14) evaluating
the feasibility of a computerized cognitive training
program delivered during active cancer treatment
[28™"]. Implemented shortly after diagnosis in AYAs
aged 12-2Syears, the intervention was feasible and
acceptable, with approximately 70% of participants
completing at least 80% of the prescribed sessions
despite ongoing chemotherapy. Exploratory analy-
ses suggested fewer cognitive deficits in the inter-
vention group than in controls, particularly in
processing speed, attention, and working memory
[28™].

The AYA-specific evidence synthesized in this review
indicates that CRCl is a frequent, heterogeneous, and
clinically meaningful condition in AYAs [19%,20%]. In
contrast to adult models largely conceptualizing
CRCl as treatment-induced neurotoxicity [1%,27], evi-
dence in AYAs suggests cognitive impairments that
may be detectable prior to treatment and that inter-
act with ongoing neurodevelopmental processes
(22,23,25]. Although pre-treatment cognitive alter-
ations have also been reported in adults, they appear
particularly salient in AYAs given the combination of
ongoing brain maturation, heightened neuroplas-
ticity, and high cognitive demands characteristic
of this life stage [19%,20"]. In this context, cancer-
related biological perturbations may interfere with
normative neurodevelopmental trajectories rather
than induce transient deficits, as more commonly
assumed in adult models. Longitudinal biological
data support conceptualizing CRCI in AYAs as a
biologically grounded and evolving process. Elevated
levels of inflammatory markers and reduced BDNF
levels have been observed prior to treatment initia-
tion in some AYAs, indicating early neurobiological
vulnerability independent of treatment-related neu-
rotoxicity [22]. Fluctuations in these markers are
closely associated with objective and subjective cog-
nitive trajectories across the cancer continuum
[23,25]. While similar mechanisms have been
described in adults [5"%,6], their interaction with
ongoing neurodevelopment confers a distinct profile
of vulnerability and intervention opportunity in
AYAs.
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A dissociation between subjective cognitive com-
plaints and objective performance is a core feature of
CRCI and appears especially relevant in AYAs, likely
reflecting high premorbid functioning and demand-
ing academic and early professional contexts
[1%,2%,20%,24]. Qualitative evidence further suggests
that standard neuropsychological assessments insuf-
ficiently capture the real-world functional impact of
cognitive difficulties in this population [26,27].

Within this framework, CRCI may be understood
as the result of modifiable biological mechanisms
that evolve across the cancer trajectory, supporting
the potential value of earlier, and possibly preven-
tive, interventions initiated at diagnosis or during
active treatment [5™]. However, AYA-specific inter-
ventional research remains extremely limited. To
date, only one pilot study has demonstrated the
feasibility and acceptability of an early, digitally
delivered cognitive intervention during treatment
in this population [28™].

This perspective is further supported by a recent
scoping review conducted by our group, which dem-
onstrated that multicomponent psychological inter-
ventions, particularly those integrating physical
activity, cognitive-behavioral strategies, and self-reg-
ulation processes, improve psychological adjustment
and quality of life in AYAs with cancer [29]. Although
cognitive outcomes were not the primary focus,
many of the targeted mechanisms overlap closely
with pathways implicated in CRCI. Considered
within a neuroprotective framework, these findings
support the development of integrated, early, and
multimodal intervention models aimed at preserving
both cognitive and psychosocial outcomes in this
vulnerable population [5™].

Limitations and methodological perspectives

The AYA-specific CRCI literature is constrained by
small and heterogeneous samples, broad age ranges,
and substantial variability in cognitive assessment
methods and assessment timing. Moreover, the
available evidence is largely derived from adult pop-
ulations, with limited consideration of developmen-
tal factors and age-specific vulnerabilities. Most
studies rely on cross-sectional designs and lack stand-
ardized, developmentally sensitive outcome meas-
ures, limiting the characterization of cognitive
trajectories and the identification of underlying bio-
logical mechanisms. These methodological constra-
ints underscore the need for adequately powered,
multicenter longitudinal studies using harmonized
cognitive assessment frameworks that integrate
objective performance, patient-reported outcomes,
functional indicators, and biological markers, with
assessments initiated early in the cancer trajectory.

1040-8746 Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.

Such approaches are essential to inform the develop-
ment and evaluation of early, developmentally tail-
ored preventive interventions and to optimize long-
term educational, occupational, and psychosocial
outcomes in AYAs.

In conclusion, CRCI in AYAs is a frequent and clin-
ically meaningful condition that reflects a dynamic,
biologically grounded process embedded within on-
going neurodevelopment, with cognitive alterations
observable as early as diagnosis. The early implemen-
tation of developmentally sensitive and multimodal
interventions represents a promising strategy to
preserve cognitive functioning and long-term psycho-
social trajectories in this particularly vulnerable popu-
lation.
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