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elke

van de volgende
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ogelijks
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neuro-cognitieve
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?
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W
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C.
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D.

N
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m
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E.

Je ellende op je transplantatie steken



Chem
o brein?

“Chem
o brain” –

“Chem
o Fog”

=

Cognitive dysfunction 
follow

ing treatm
ent w

ith chem
otherapy

w
w

w
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ayoclinic.org
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N
eurocognitive function

activities of the brain involved in generating the 
com

plex behaviors observed in day to day life

w
w

w
.m

ayoclinic.org
accessed Jan 2018



N
eurocognitive Function = 8 dom

ains
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Buchbinderet al, BM
T 2018; Kelly et al. BiolBlood M

arrow
 Transplant. 2018 Feb;24(2):228-241.



1-Attention &
 Concentration

Alertnesssufficientto the 
com

pletion
of tasks.

Ability
to focusand sustain

attention
throughouttasks

(distractibility). 

Buchbinderet al, BM
T 2018; Kelly et al. BiolBlood M

arrow
 Transplant. 2018 Feb;24(2):228-241.



2 -Perceptual processing
The ability to recognize

objects and locate
them

 in space.

The sequence of psychological processes used to organize
&

 interpretthe outside w
orld.

Buchbinderet al, BM
T 2018; Kelly et al. BiolBlood M

arrow
 Transplant. 2018 Feb;24(2):228-241.



3 -Learning &
 W

orking M
em

ory

Learning isthe capacity
to 

store
and recallnew

inform
ation. 

W
orking

m
em

ory
isused

to 
describe

the capacity
to 

hold, process, and 
m

anipulate
inform

ation.

Buchbinderet al, BM
T 2018; Kelly et al. BiolBlood M

arrow
 Transplant. 2018 Feb;24(2):228-241.



4 -Abstract Thinking 
&

 Executive Function

Ability
to reason

beyond
given

inform
ation

to arrive
atan

interpretation
or

understanding, ora course
of action

consistentw
ith 

goals. 

Buchbinderet al, BM
T 2018; Kelly et al. BiolBlood M

arrow
 Transplant. 2018 Feb;24(2):228-241.



5 -Language
Ability

to use
w

ritten
orspoken

com
m

unication
to 

understand
orconvey

inform
ation

Buchbinderet al, BM
T 2018; Kelly et al. BiolBlood M

arrow
 Transplant. 2018 Feb;24(2):228-241.



6 -Inform
ation Processing Speed

Ability to rapidly process sim
ple and com

plex 
inform

ation. 

Inform
ation processing

speed
isa m

easure
of the 

efficiency
of cognitive

function, and isnecessary
for 

m
otor function.

Buchbinderet al, BM
T 2018; Kelly et al. BiolBlood M

arrow
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7 -M
otor Function

Ability
to perform

tasksrapidly, precisely
and in a 

sm
ooth, coordinated

w
ay

Buchbinderet al, BM
T 2018; Kelly et al. BiolBlood M

arrow
 Transplant. 2018 Feb;24(2):228-241.



8 -Em
otions

Ability to suppress actions that interfere w
ith goal-driven 

behavior.

Recognizing em
otions, understanding social situations and 

behavioral self-control.

Buchbinderet al, BM
T 2018; Kelly et al. BiolBlood M

arrow
 Transplant. 2018 Feb;24(2):228-241.



W
ho cares?

•
Patient reported survey
–

Top concern of long term
 survivors

–
Second concern of their partners

•
O

ne of the m
ost frequent prevalent physical 

sym
ptom

s in 3yr survivors: difficulty in 
concentrating.

w
w

w
.bm

tinfonet.org; Bevanset al J Am
 SocBlood M

arrow
 Transplant. 2014;20:387–95.



How
 do you detect 

neurocognitive dysfunction?

•
M

M
SE® (M

ini M
ental State Exam

ination) –
10 m

in
•

CO
W

AT® test (Controlled O
ral W

ord Association Test) –
15 m

in
•

W
isconsin Card Sorting Test® –

25 m
in

•
W

AIS IV® (W
eshslerAdult Intelligence Scale) –

60  m
in

Buchbinderet al, BM
T 2018; Kelly et al. BiolBlood M

arrow
 Transplant. 2018 Feb;24(2):228-241.

https://w
w

w
.nccn.org/professionals/physician_gls/pdf/survivorship.pdf
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... Test the 8 dom
ains ... 



Try the W
AIS IV !



Problem
s w

ith detecting 
neurocognitive dysfunction?

M
any dom

ains
Lengthy

N
o absolute standard test / cut off / baseline

Lim
ited by language skills

O
ften N

O
T correlated w

ith patient perception

N
O

T CAN
CER 

SPECIFIC

Buchbinderet al, BM
T 2018; Kelly et al. BiolBlood M

arrow
 Transplant. 2018 Feb;24(2):228-241.



O
ther detection m

ethods?

•
N

o validated BIO
M

ARKERS

•
N

o validated im
aging techniques

–
Gray m

atter loss
–

Increase in ventricular volum
e

–
O

ften N
O

T correlated w
ith neuro-psy

tests
–

! Exclude subsequent m
alignancies !

Buchbinderet al, BM
T 2018; Kelly et al. BiolBlood M

arrow
 Transplant. 2018 Feb;24(2):228-241.



Diagnosis
Treatm

ent
Conditioning

Tx

Is ‘chem
o brain’ due to Tx?

5-58%
Cognitive dysfunction 
depending on threshold/test

chem
otherapy

radiotherapy

Buchbinderet al, BM
T 2018; Kelly et al. BiolBlood M

arrow
 Transplant. 2018 Feb;24(2):228-241.



Is ‘chem
o brain’ due to Tx?

Diag
R/

Tx
GVHD 

Infection

15-32%
 at baseline

D100
27-63%

Y1
15-46%

Y5
40%

M
atched controls 16%

M
atched 

controls 
19%

GVHD – M
edication - Infections

Syrjala
et al. Blood 2004 &

 JCO
 2011



N
on-m

odifiable factors

•
O

lder age
•

Genetic factors
•

Disease severity
•

Treatm
ent intensity / duration

BM
T infonetSurvivorship Sym

posium
 2021

Coping w
ith Attention, Learning and M

em
ory Problem

s after Transplant, Shelli Kesler, U
niversity of Texas

accessed N
ov 2023

https://w
w

w
.cataw

iki.com
/en/l/11567359-

kam
agurka-roeien-m

et-de-riem
en-die-je-hebt



N
ational Com

prehensive Cancer 
N

etw
ork (N

CCN
) guidelines

3 Q
uestions: 

9
Do you have difficulties m

ulti-tasking or paying attention?
9

Do you have difficulties rem
em

bering things?
9

Does your thinking seem
 slow

?

YES

Focal deficit 
O

nset –
Tem

porality 
Clarify nature &

 Im
pact of im

pairm
ent 

Assess contributing factors 
(m

edication / depression / pain / fatigue / sleep / alcohol )

https://w
w

w
.nccn.org/professionals/physician_gls/pdf/survivorship.pdf



W
hat can you do?  

Breathe, Accept, Adapt…
 

https://joleeftm
etm

s.w
ordpress.com

/2019/09/30/roeien-m
et-de-riem

en-die-je-hebt/



M
odifiable factors

•
Stress

•
Sleep disruption

•
Fatigue

•
Low

 M
ental Activity

•
Low

 Physical Activity
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T infonetSurvivorship Sym
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 2021

Coping w
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accessed N
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Exercise your body 
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How
 to exercise your body 
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Exercise your brain 

BM
T infonetSurvivorship Sym
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 2021

Coping w
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s after Transplant, Shelli Kesler, U
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accessed N
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- Cognitive training

- Active journaling

- Learn som
ething new

 (language, m
usic..)

- Regular m
ental excercise

- Coaching for cognitive rehabilitation



Avoid toxicsBM
T infonetSurvivorship Sym

posium
 2021

Coping w
ith Attention, Learning and M

em
ory Problem

s after Transplant, Shelli Kesler, U
niversity of Texas

accessed N
ov 2023

- Reduce psychotropic m
edication if possible

 
! Pain

 
! Depression 

 
! Fatigue

- Avoid illicit drugs and alcohol use
 

https://w
w

w
.socialeurope.eu/w

hich-com
es-first-big-toxics-profits-or-health





Adapt

BM
T infonetSurvivorship Sym

posium
 2021
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em
ory Problem
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https://blogs.nottingham
.ac.uk/studentlife/2019/03/21/know

ing-your-lim
its/

- G
et enough rest

- Plan according to your energy 
 

Do your m
ost im

portant things w
hen your energy is the highest

Avoid m
ulti-tasking

- U
se external devices to com

pensate 
 

N
otebooks

 
Sm

artphone
 

G
PS

 
Tiles

- Adapt your w
ork/study place 

 
Sound reduction

 
Plan extra tim

e to get things done
 

Partner w
ith a colleague 

 



Conclusion
•

N
eurocognitive dysfunction is frequentafter allogenic

transplantation (about 40%
)

•
It is a m

ild
disease

•
Detection m

ethods can help to identify the m
ain concern and 

reassure
that there is no dem

entia or structural problem
.

•
Regular physical &

 m
ental activity are the best treatm

ent

•
Accept, Adapt and…

 

Buchbinderet al, BM
T 2018; Kelly et al. BiolBlood M

arrow
 Transplant. 2018 Feb;24(2):228-241.
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Thank you for your 
cognitive effort during 

this lecture!


