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Interindividual variability in response tc
opioids
+ Pharmacokineticsaabsorption, distributiormetabolisnand

elimination

+ Pharmacodynamicslirugconcentratioratthe target sitesmumber
andmorphology ofreceptors andownstreanevents

+ Geneticfactors:pain sensitivityandresponsdo opioids Thereis
still no clearevidencethatgeneticmarkerscanpredictopioid
efficacyor sideeffectsin palliativecarepatients

Skorpen et alPalliat Med 2008




Opioid effects

Wanted effects Unwanted effects
analgesia respiratorydepression
sedation sedation
antikdyspnoe constipation

anti-salivation itching
nausefvomitting

dry mouth

sweating

diziness

sleep disturbance
difficult micturition
mood changes
hallucinations/delirium
myoclonu/seizures
hyperalgesitallodynia
cognitive dysfunction
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Pain management of opioid treated cancer patieritespital

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

sideeffects




Long-term consequences of opioid treatme!

+ Physical dependence
Tolerancedevelopment
Addiction
Dysfunction of thédmmune andeproductivesystems
Opioid-induced hyperalgesia (Ol H)
Cognitive dysfunction
SavageJ Pain SymptonManage1993 jgren et al. Eur J Pain 2005

Mitchell et al., NaiNeurosci2000 Fechoet al., JPharmacol Exp Thet995
Mao, Pain 2002 Abset al., JClin Endocrinol Metal2000

Opioid-induced hyperalgesia (OIH)

"OIH is broadly defineas astate of nociceptive
sensitization causesy exposureo opioids’

Chuet al.,Clin J Pain 2008




Terminology

— Opioid-induced paradoxical pain

— Overwhelming pain syndrome

— Opioid hyperalgesia

— Opioid-induced pain sensitivity

— Opioid-induced abnormal pain sensitivity
— Opioid-induced abnormal pain

— Opioid-induced hyperalgesia

OIH and tolerance

"Repeated opioiddministratiorresultsnotonly in the
development ofolerance (aesensitization procésdut
alsoin apronociceptive procega sensitization proceys

Collectively, both desensitizatioandsensitizatiorfrom
prolonged opioid therapy may contribticzanapparent
decreasén analgesic efficacy

Ballantyneand ShinClin J Pain 2008




The clinical problem

“Decreased effectiveness of the opioid therapy satise difficult
guestion, whether it is a sign of tolerance develept, OIH, progression
of the tissue injury or a combination of these dast

Angst and ClarkAnesthesiolog2006

OIH in cancer pain

Generalized allodyni@ouchevoked paih

Amplifying pre-existing pain

Accompaniedoy myoclonic jerks
Segmentatlistributionduring spinaltherapy

Escalating theloseaggravatesymptoms (dose dependent
on/off)

Cessatio/rotationalleviatesOIH

OIH was described with differetypesof opioids

Parkinsonet al., Anaesthesiolog$990
De Connoet al.,Pain 1991

Sjggren et al.,Pain 1993

Sjegren et al.,Pain 1994

Brueraand Pereira, Pain 1997
Kronenberget al., Pain 1998

Sjegren et al., ActéAnaesthScand1998
Mercadanteet al., JPSM 2003




OIH in non-cancer pain

Methadone maintenance thergggold pressotestt
electricalandmechanicastimuli)

Opioid withdrawal(reversibility after6-12 month

Perioperative exposute opioids(high intraoperative
remifentanil increased wound hyperalggsia

Experimentel opioid exposu(eemifentanilinfusion; +cold
pressotest)

Chronicnon-cancerpainpatientson opioids

Dovertyet al.,Pain 2001

Comptoret al., JPain 2003

Pudet al., Drug anAlcohol Depen®006
Joly et al., Anesthesiolog2005
Guignardet al., Anesthesiolog2000
Angst et al.Pain 2003

Chuet al., JPain 2006

Ram et al.Pain2008

Chu et al..Clin J Pain 200¢&

OIH in chronic non-cancer pain:

B

Chuet al., JPain 2006 | 6 patients (0 to median 75 | Longitudinal(beforeafter) +cold pressotest CThand
mg/dayin 1 month)) CTol)

-heat stimuli

Ram et al.Pain 2008 73 patient®on opioids ve37 | Crosssectional - cold pressor
patientson non-opioids DNIC was decreased with
opioids

Chenet el.,Pain 2009 I: Healthy control{N=41) Crosssectional 11l: decreased HPTand
II: Chronic pairpatientson exacerbatetemporal
nonopioids(N=41) summation(TS)
IIl: Chronic pairpatientson Higher opioiddose
non-opioidsplusopioids(> correlated with lower HPTHh
morphine30 mgday) andhigherTS
(N=67)




Morphine metabolism and high dose OIH

Oral Morphine
(UDP glucuronyl-transferase)
(UGT2B7)

l—|—|

M-3-G M-6-G Unchanged morphine
55-65% 10-15% 8-10%

M3G: antinociception and neurotoxicity
In animals

+ M3G hasno p-agonist activity

+ M3G antagonizes morphirend M6G ?
+ M3G playsarolein tolerance ?

+ Neurotoxic potencyM3G>MorphinesM6G

YakshandHarty, JPharmacol Exprher1987
Smith et al., Lifé&Sci1990

Gong et al.Pain 1993

Suzuki et al.Eur J Pharmacol1993

Lipkowskiet al., LifeSci1994




Mechanisms of OIH

Activation of thep-receptorstimulate the excitatory amino acid
neurotransmittesystem

+ Activation of theNMDA receptor system

+ Descending facilitatioficholecystokinirmanddynorphin releases
substancé andglutamate:

+ Glycinergicand GABA inhibition étrychninelike)

+ Opioid receptoroupledto excitatoryintracellularsecond
messengesystems
A low dose OIH and highdose OIH (e.gnaloxoneresistancy:

Treatment of OIH

Reducing the opioidosewhenever possible

Opioid rotation

Co-administrating adjuvant analgesegketaminglmodulate
tolerance anat OIH)

Administering the opioidy an alternativeoute?
Administrationof anopioid-antagonist?

(high/low dose OIH)

Vorobeychilet al.,Pain Med 2008
Sjegren et al. Pain 1994

Jolyet al.,Anesthesiolog2005
Eilers et al. AnesthAnalg2001




Conclusions

OIH may emergasdistinct definable andcharacteristic
phenomenon that may explain loss of opioid efficacsomecases
However OIH may also be of tremendous significafioropioid
therapy

The mechanisms @IH is not clear, buit OIH resembles
neuropathic pain

In OIH there may exish modality-specific sensitivityto painful
stimuli

However OIH maynotbe detectedy ”standard psychophysical
tests

Cognitive dysfunction in cancer

Cerebral metastases

Electrolyte derangemel(.g.hypercalcemii
Metabolic disturbance®.g.uremiaandanemid.
Humoralfactors (TNFcytokines eqgt

Emotional distres(e.g.anxietyand depression)
Othersymptomséonditions(e.g.painandfatigue
Antineoplastic treatmer(e.g.” chemobraiit)

Palliativetreatmenie.g.opioidg

Cull et al.,Br J Cancer 1995




Opioids and cognition

Four clinical relevant situations:

Stablelong-termtreatment
Doseincrease
Supplemental opioidoses dn demang|

Wean off

Cognitive domains in opioid treated cancer patien

Attentional capacity
Informationprocessingpeed anavorking memory
Shorttermmemory

Psychomotospeed

Kurita et al., SupporCare Cancer 2009
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Exclusion criteria in controlled studies of cancer
patients in long-term opioid treatment

Metabolic and electrolyte disturbances
Cerebral metastasis

Other neurological and/or physical dysfunctiongiféring withthe
tests (e.g. dementia, head injury)

Use of psychotropic drugs other thepioids
Alcohol/drug abuse

Anticancer treatment recently-Bweeks)
Acute progression of disease

Opioids and cognition

Bruera et al., Controlled 2 lileen eees
Pain 1989 Longitunal

Banning and Sgren, Healthy controls

Clin J Pain 1990 osssectional Do =168

Banning et al.,
Acta 1992

Clemons et al.,
Cancer Treat Rev 1996

Sjegren et al.,
Pain 2000

Kambojet al., RCT, doubleblind, '0”.9'.39’21 oral Prose recaliDigit
Pain2005 crossover SE;I;)pII:mental span TMT, FTT Difference
morphinedoses
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Driving ability in cancer patients receiving longamn
morphine analgesia

Vainio et al., The Lancet 1995

+ The morphine grou®4 cancer patients treated with stable doses

of slow-release morphine tablets (mean daily dose 209 mg)

+ The control group25 cancer patients taking no analgesics

+ Conclusion’Long-term analgesic medication with stable doses ofj
morphine does not have psychomotor effects of d #iat would
be clearly hazardous in traffic

Neuropsychological performance in cancer patients:

the role of oral opioids, pain and performanceustat
Sjeggren et al., Pain 2000

130 cancer patients were consecutively includeddivided 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
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The

Conclusions

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

Patients being in KPS B had statistically signifitta slower GRT
than patients being in KPS A

Pain itself deteriorated the performance of PASAT

effects of opioid dose increase and supplemeptald

doses on cognition

Studies Design Patients and Study 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

onoral and patients Arithmetics sedatiorand
parenteral opioidg Stable doses in 20

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
conlrolleq termopioids Prose el retrograd
doubleblind, - memory
crossoverstudy Dlgis sigiei. impairment
i Attention
FTT deficits
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...but remember that there are remedies for cogmiti
dysfunctioning !

Management opioid induced cognitive dysfunctiol

Co-administrating adjuvant analgesics
Reducing the opioidosewhenever possible
Circadianmodulationwith the opioid
Administeringan alternativeopioid
Administering the opioidy an alternativeoute
A combination o# and 5
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Other therapeutic strategies to manage cognitive dgsifon

Psychostimulants
Otherdrugs e.gantidepressants
Hydration

Oxygensupply

Sleepmanagement

Methylphenidate in opioid-induced cognitive
dysfunction and sedation

Studies Design Patients and Studydrug Assessments Results
treatments

Brueraet al., 1987 | Randomized N=28 Methylphenidate Improvement
doubleblind, Oralopioids 10mg+5mg+0 of pain
crossover activity and
7 days crossover drowsiness
day4

Brueraet al., 1992 | Randomized N=19 Methylphenidate | ESAS Improvement
doubleblind, Continuouss.c. 10mgdaily: FTT of drowsi|1ess
crossover infusions Arithmetics confusion

5 days crossover i FTT,
day3 sy arithmetics

andmemory




Modafinil for attentional and psychomotor dysfunctin
advanced cancer: a randomized, controlled, doubid;b

cross-over trial
Lundorff et al., Palliat Med 2009

Aim: To evaluate the cognitive effects sihgledoseModafinil

Methods 28 cancer patientdatigue>50mmon ESAS)received ModafiniR00 mg
or placebo and days later they crossever tothealternativetreatment

AssessmenETT, TMT and ESASvere measured befoasmd 4.5hours aftetablet
intake

Results FTT (dom) and TMT awell as depression ardfowsiness measured on
ESASimproved statisticallgignificantly on modafinil

Conclusions

The cognitive effects o§tablelong-term oralopioid treatment seem
to be modest

Driving ability seems to be preserved in patierggtied with table
doses obpioids

Pain and performance status seem to impair cogritinction

Dose increase as well supplemeimipioid doses may temporarily
deteriorate cognitive function

Psychestimulants may counteract cognitive dysfunction and
sedation, however, more studies are needed
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