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Cognitive dysfunction in cancer

Cerebral metastases

Electrolyte derangeme(®.g.hypercalcemip
Metabolic disturbance®.g.uremiaandanemia.
Humoralfactors (TNF cytokines eqt
Emotionaldistresqe.g.anxietyand depression)
Othersymptomszonditions(e.g.painandfatigue
Antineoplastic treatmerie.g. 'chemobraii)
Palliativetreatmenie.g.opioids
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"49% of a mixed cancer populaticcomplained ofproblemswith

concentratiorand memaory
Cull'et al.,Br J Cancer 1995




Self-assessment in cancer patients referred to

palliative care
Stromgren et al., Cancer 2002

Patients (n=267) were assessed at referral by EQOE$ES, MMSEand HADS
(The median number of symptoms: 814))

Fatigue 94 %
Inactivity 86 %
Pain 83 %
Anorexia 70 %
Cognitive dysfunction ol
Constipation 43 %
Dyspnea 42 %
Sleeplessness 37 %
Nausea/Vomiting 37 %
Diarrhea

Depression




Mini Mental State Examination (MMSE)

Twenty-one items omrientationto time andolace memory, attention

andcalculation and ability tonameanobject to follow verbal and
written instructions, to write a sentersontaneouslyand to copy a
figure

Folsteinet al., J Psychiat Res 1975




MMSE In palliative care

+ On admission 44 % and prior to death 62 % had
abnormal scores

Pereiraet al., Cancer 1997

¢ Onadmission 35% haabnormalkcores

Radbruchet al., Palliat Med 2000
+ Onadmission 25 % had abnormal scores

Stromgreret al., Cancer 2002




Opioid effects

Unwanted effects

Wanted effects
analgesia
sedation
antrdyspnoe
antisalivation
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respiratorydepression
sedation

constipation

itching
nausefs/omitting

dry mouth

sweating

diziness

sleep disturbance
difficult micturition
mood changes
cognitive dysfunction
hyperalgesiallodynia
hallucinations/delirium
myoclonu/seizures




Long-term consequences of opioid treatme

Physical dependence

Tolerancadevelopment

Opioid-induced pain sensitivity

Addiction

Cognitive disorders

Dysfunction of themmune andeproductivesystems

SavageJ Pain SymptonManagel993 Sjggren et akEur J Pain 2005
Mitchell et al., NatNeurosci2000 Fechoet al., JPharmacol Exp Thet995
Mao, Pain 2002 Abset al., JClin Endocrinol Metal2000




Pain management of opioid treated cancer patieritespital

settings in Denmark
Lundorff et al., Acta Anaesthesiol Scand 2008

Sideeffect Prevalence Treatment attempts of
sideeffects

Dryness of mouth 64% 9%

Constipation 63% 81%

Nausef/omitting 46% 46%

Sweating 39% 2%

Cognitive dysfunction 37% 7%

Sedation 33% 8%

Confusion 17% 9%

Myoclonus 12% 0%

Allodynia 3% 0%




Clinical neuropsychology

"Clinical neuropsychology Is an applied science
concerned with the behavioral expression of brain
dysfunctiori

Muriel D. Lezak ” Neuropsychological Assessmient




Cognitive domains

In cancer and chronic non-cancer pain patients

+ Attentional capacity

+ Informationprocessingpeed anevorking memory
¢ Shorttermmemory

+ Psychomotospeed

LezakvID, Neuropsychological AssessmdpB5
Ecclestomrand Crombez Psychol bullL999
Grace et al., Llin Exp Neuropsychdl999
Sjegren et al.Pain 2000




Opioids and cognition

Study

Design

Opioid treatment
(route and dose)

Sjegren and Banning,
Pain 1989

Crossover
Controlled

Oral/epidural,
Doses:210/80mg

CRT

No-difference

Bruera et al.,
Pain 1989

Controlled
Longitunal

Oral/dose increase

FTT, Memory,
Arithmetics

Difference

Banning and Sjggren,
Clin J Pain 1990

Healthy controls
Crosssectional

Oral,
Dose=168mg

CRT

Difference

Banning et al.,
Acta 1992

Controlled,
Crosssectional

Oral,
Dose=150mg

CRT

Difference

Vainio et al.,
Lancet 1995

Controlled,
Crosssectional

Oral, Dose=209mg

Driving ability

No-difference

Clemons et al.,
Cancer Treat Rev 1996

Controlled
Crosssectional

Oral, Dose=104mg

Arithmetics, Stroop

ColourWord

Difference

Christrup et al.,
JPSM 1999

Crossover
Double-blind

Oral morphine vs.
oral MST,

Dose=120 mg

CRT

No-difference

Sjegren et al.,
Pain 2000

Controlled,
Crosssectional

Oral,
Doses=120/40mg

CRT, FTT, PASAT

No-difference

Kambojet al.,
Pain2005

RCT, doubleblind,
crossover

long-term oral
opioids+
supplemental
morphinedoses

Prose recallDigit
span TMT, FTT

Difference




Exclusion criteria in controlled studies of cancer
patients in long-term opioid treatment

Metabolic and electrolyte disturbances

Cerebral metastasis

Other neurological and/or physical dysfunctions fet@ng withthe
tests (e.g. dementia, head injury)

Use of psychotropic drugs other thapioids
Alcohol/drug abuse

Anticancer treatment recently-43weeks)
Acute progression of disease




Driving abllity in cancer patients receiving
long-term morphine analgesia

Vainioet al., The Lancet 1995




Methods

A computerized test battery consisting of five psycotmntests
designed for professional drivers

Reaction times, finger tapping, posture control $eyieen and
closed), and thermal discrimination

Plasma concentrations of morphine and metabolites

The psychological state




Patients

+ The morphine grou@4 cancer patients treated with stable doses
of slowrelease morphine tablets (mean daily dose 209 mg)

+ The control group25 cancer patients taking no analgesics

The groups were similar regarding age an sex, edmetio
background, duration of illness and performance statu




Conclusion

"Long-term analgesic medication with stable doses of
morphine does not have psychomotor effects of d that
would be clearly hazardous in traffic”




Neuropsychological performance in cancer
patients: the role of oral opioids, pain and

performance status
Sjggren et al., Pain 2000

130 cancer patients were consecutively includeddanded in he
following categories:

Group 1 (N = 40) - Pain - Opioids

Group 2 (N =19) - Pain - Opioids

Group 3 (N =19) + Pain - Opioids

Group 4a (N = 31) + Pain + Opioids

Group 4b (N = 21) - Pain + Opioids




Neuropsychological testing

1) Continuous Reaction Time (CRT): Sustained attenvigilane, concentration
and motivation. 152 auditory signals at randomrnirdks over geriod of 10 min

2) Finger Tapping Test (FTT): Psychomotor speedsamgple motorcoordination
using a tapping board

3) Paced Auditory SerigAddition Task(PASAT): Working memoryand speeof
Informationprocessing

Random digitds presented verballat timedintervals in seriesf increasingspeed
andthe patient isinstructed continuouslio add thelastdigit to the previous




Results

« CRT: Group 1 >groups2, 4a and 4b
e FTT: Group 1 >groups3 and 4a
o« PASAT: Group 1 >group4a (4b > 4a)

Thepainrelieved group$2 and 4bperformed better
than the paissuffering groupg3 and 4a) in PASAT

SVAS anddrowsiness was strongly associated with
poorperformancef CRT and FTT




FTT
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(NDOM) hands in five patient groups




Conclusions

The use of londgerm oralopioid treatment did not affect any of the
neuropsychological tests

Patients being in KPS B had statistically significastower GRT
than patients being in KPS A

Pain itself deteriorated the performance of PASAT




The effects of opioid dose increase and suppleme

opioid doses on cognition

Studies Design Patients and 5110[6)Y; Assessments Results
treatments intervention

Brueraet al., An operlabel Cancer patients | A doseincrease | ESAS Painrelief
Pain1989 controlled study | (n=40) of 30% in 20 FTT Increased

on oral and patients Arithmetics sedatiorand
parenteral opioidg Stable doses in 2

D Reverse memory| Nausea
controls

Visualmemory | Significant
impairment of
all cognitive
test

Kambojet al.,Pain | Randomized Cancer patients | Supplemental PVAS Painrelief
2005 placebe (n=14)on long morphinedoses HADS Ante- and
controlled termopioids - retrograd
doubleblind, memory

crossoverstudy Digic spain impairment
Trail marking Ao

FTT deficits




...but remember that there are remedies for cogmiti
dysfunctioning !




Management opioid induced cognitive dysfunction with
opioids

Co-administrating adjuvant analgesics
Reducing the opioidosewhenever possible
Circadianmodulationwith the opioid
Administeringan alternativespioid
Administering the opioidoy an alternativeoute
A combination o# and 5




Other therapeutic strategies to manage cognitive dgsifon

Psychostimulants

Otherdrugs e.gantidepressants

Hydration

Oxygensupply

Sleepmanagement




Methylphenidate in opioid-induced cognitive
dysfunction and sedation

Studies

Patients and
treatments

Studydrug

Assessments

Results

Brueraet al., 1987

Randomized
doubleblind,
crossover

7 days crossover
day4

N=28
Oral opioids

Methylphenidate
10mg+5mg+0

Improvement
of pain
activity and
drowsiness

Brueraet al., 1992

Randomizeq
doubleblind,
crossover

5 days crossover
day3

N=19
Continuouss.c.
infusions

Methylphenidate
10mgdaily

ESAS

FTT
Arithmetics
Memory

Improvement
of drowsiness
confusion
FTT,
arithmetics
andmemory




Modafinil for cognitive dysfunction in advanced can: A
randomized, controlled, double-blind, cross-ovex tr

Lundorff et al., submitted to Cancer

Aim: To evaluate the cognitive effects sihgledoseModafinil

Methods 28 cancer patientf$atigue=50mmon ESAS)received Modafinik00 mg
or placebo and days later they cross@ver tothe alternativetreatment

AssessmenETT, TMT and ESASvere measured befoamd 4.5hours aftetablet
Intake

Results FTT (dom) and TMT awell as depression ardrowsiness measured on
ESASimproved statisticallsignificantly on modafinil




Conclusions

Thecognitive effects ostablelong-term oralopioid treatment seeio be
modest

Driving ability seems to be preserved in patiergated with table doses of
opioids

Dose increase as well supplemeiafaibid doses may temporarily
deteriorate cognitive function

Pain itself seems to deteriorate some aspectsunbpgychologzal
performance

Poor performance status seems to deteriorate sgpeeta of
neuropsychological performance

Psychestimulants may counteract cognitive dysfunction aedation,
however, more studies are needed




