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Constipation
Somnolence, mental clouding
Sleep disordered breathing
Endocrine effects



Constipation is one aspect of Constipation is one aspect of opioidopioid--
induced GI toxicityinduced GI toxicity
–– ConstipationConstipation

Reduced frequency of defecationReduced frequency of defecation

Abdominal discomfort/painAbdominal discomfort/pain

Difficulty with evacuationDifficulty with evacuation

Abdominal distentionAbdominal distention

–– Upper GI symptomsUpper GI symptoms
NauseaNausea

GastroesophagealGastroesophageal refluxreflux



Constipation prevalenceConstipation prevalence
–– Limited epidemiology data Limited epidemiology data 

Probably as many as 40% have persistent Probably as many as 40% have persistent 
constipation among nonconstipation among non--medically illmedically ill

PappagalloPappagallo M. M. Am J Am J SurgSurg 2001;182(5A Suppl):11S2001;182(5A Suppl):11S--18S18S

Much higher prevalence among those with Much higher prevalence among those with 
advanced illness and multiple causesadvanced illness and multiple causes



Constipation prevalence and impactConstipation prevalence and impact
–– International National Health and Wellness Survey International National Health and Wellness Survey 

(NHWS) 2004(NHWS) 2004
InternetInternet--based survey of 2430 individuals based survey of 2430 individuals >> 18 years 18 years 
taking taking opioidsopioids for for >> 6 months6 months

359 (15%) reported constipation359 (15%) reported constipation

Those with constipation had more physician visits (p < Those with constipation had more physician visits (p < 
0.05), but no differences in ED visits hospitalization 0.05), but no differences in ED visits hospitalization 

Those with constipation had more lost work time, Those with constipation had more lost work time, 
impaired working, and activity impairment (p < 0.05)impaired working, and activity impairment (p < 0.05)

Those with constipation had less physical and mental Those with constipation had less physical and mental 
wellwell--being on SFbeing on SF--8 questionnaire (p < 0.05)8 questionnaire (p < 0.05)

Bell T, et al. Bell T, et al. J J OpioidOpioid ManagManag 2009;5:1372009;5:137--44. 44. 



Constipation prevalenceConstipation prevalence
–– PROBE 1 study: PROBE 1 study: 

Multinational, InternetMultinational, Internet--based survey of 322 based survey of 322 
patients taking oral patients taking oral opioidsopioids and laxatives and laxatives 

45% of patients reported < 3 bowel movements 45% of patients reported < 3 bowel movements 
per week, 81% reported constipation and 58% per week, 81% reported constipation and 58% 
reported straining reported straining 

Most bothersome symptoms experienced by Most bothersome symptoms experienced by 
the majority of patients the majority of patients >> 4 times a week4 times a week

OneOne--third had missed, decreased or stopped third had missed, decreased or stopped 
using using opioidsopioids due to symptom due to symptom 

Bell TJ, et al, Bell TJ, et al, Pain MedPain Med 2009;10:352009;10:35--4242



Contributing factorsContributing factors
–– DrugDrug--related influencesrelated influences

No definite effectsNo definite effects
–– TransdermalTransdermal fentanylfentanyl less than oral morphine less than oral morphine 

TassinariTassinari D et al, D et al, J J PalliatPalliat CareCare 2009;25:1722009;25:172--8080

–– No difference among No difference among fentanylfentanyl, , hydromorphonehydromorphone, , 
and and buprenophinebuprenophine

WirzWirz S et al, S et al, EurEur J PainJ Pain 2009;13:7372009;13:737--4343

–– Uncertain if codeine is more likely than other Uncertain if codeine is more likely than other opioidsopioids

–– Early data suggest that Early data suggest that tapentadoltapentadol is less likelyis less likely

Effects probably doseEffects probably dose--relatedrelated



Contributing factorsContributing factors
–– PatientPatient--related influencesrelated influences

Primary disease type and statusPrimary disease type and status

ComorbiditiesComorbidities affecting bowel functionaffecting bowel function

Age, nutrition, hydration status, and other factorsAge, nutrition, hydration status, and other factors

Other drugsOther drugs



Possible serious consequencesPossible serious consequences
–– Fecal impactionFecal impaction
–– PseudoPseudo--obstruction obstruction 
–– Potential Potential malabsorptionmalabsorption
–– Persistent nausea or anorexiaPersistent nausea or anorexia



PathophysiologyPathophysiology
–– Endogenous Endogenous opioidsopioids play major role in play major role in 

regulation of GI motilityregulation of GI motility
Both Both central and peripheralcentral and peripheral opioidopioid receptors receptors 
involvedinvolved

, , , and , and receptors identified in gutreceptors identified in gut
GI effects are principally mediated through GI effects are principally mediated through 
receptors,whichreceptors,which predominate in the mucosal predominate in the mucosal 
and and submucosalsubmucosal layers of the gutlayers of the gut
Primary role of peripheral receptors Primary role of peripheral receptors 
suggested by preclinical datasuggested by preclinical data

KurzKurz & & SesslerSessler. . Drugs.Drugs. 2003;63:6492003;63:649--671.  671.  



PathophysiologyPathophysiology
–– OpioidsOpioids

Increase nonIncrease non--propulsive motilitypropulsive motility

Decrease peristalsisDecrease peristalsis

Reduce Reduce intraluminalintraluminal secretionssecretions

KurzKurz & & SesslerSessler. . Drugs.Drugs. 2003;63:6492003;63:649--671.  671.  



Very little data to guide practiceVery little data to guide practice

FirstFirst--line and secondline and second--line therapy line therapy 
based on availability, cost and based on availability, cost and 
experienceexperience

No data on dose finding, No data on dose finding, ‘‘rotationrotation’’, , 
combinationscombinations



FirstFirst--lineline
–– BulkBulk--forming laxativesforming laxatives

–– Contact cathartics (e.g., Contact cathartics (e.g., sennasenna))

–– Surfactants (Surfactants (docusatedocusate) ) 

–– Saline cathartics (e.g., magnesium sulfate)Saline cathartics (e.g., magnesium sulfate)

–– Lactulose/sorbitolLactulose/sorbitol

–– Polyethylene glycol (Polyethylene glycol (““colonic colonic lavagelavage”” ))



SecondSecond--lineline
–– MethylnaltrexoneMethylnaltrexone

–– Other secondOther second--line optionsline options
ProkineticProkinetic agents, e.g. agents, e.g. metaclopramidemetaclopramide

LubiprostoneLubiprostone

AnticholinesteraseAnticholinesterase inhibitors (e.g., inhibitors (e.g., donepezildonepezil))

MisoprostolMisoprostol

ColchicineColchicine

Oral Oral naloxonenaloxone

LubricantsLubricants



Systematic review:  Efficacy and safety of muSystematic review:  Efficacy and safety of mu--
opioidopioid antagonists in the treatment of antagonists in the treatment of opioidopioid--
induced bowel dysfunction: systematic review and induced bowel dysfunction: systematic review and 
metameta--analysis of randomized controlled trialsanalysis of randomized controlled trials

McNicolMcNicol E et E et al,al,PainPain MedMed 2008;9:6342008;9:634--59 59 

–– Review of randomized controlled trials Review of randomized controlled trials 
–– 22 articles provided data on 2,352 patients treated with 22 articles provided data on 2,352 patients treated with 

alvimopanalvimopan (8 studies), (8 studies), methylnaltrexonemethylnaltrexone (6x), (6x), naloxonenaloxone
(7), and (7), and nalbuphinenalbuphine (1)(1)

–– MetaMeta--analysis: analysis: methylnaltrexonemethylnaltrexone and and alvimopanalvimopan were were 
efficacious in efficacious in opioidopioid--induced constipation and induced constipation and alvimopanalvimopan
is safe and efficacious in treating postoperative is safe and efficacious in treating postoperative ileusileus

–– Incidence of adverse events similar to placeboIncidence of adverse events similar to placebo



In a 12 month trial, In a 12 month trial, alvimopanalvimopan was was 
associated with increased cardiac riskassociated with increased cardiac risk
–– Approved for postoperative Approved for postoperative ileusileus onlyonly

MethylnaltrexoneMethylnaltrexone approved for approved for opioidopioid--
induced constipationinduced constipation
–– About 50About 50--60% of patients have results, most 60% of patients have results, most 

within an hourwithin an hour
–– Several doses needed to determine full effectsSeveral doses needed to determine full effects

Chamberlain BH et al, Chamberlain BH et al, J Pain Symptom ManageJ Pain Symptom Manage 2009;38:6832009;38:683--9090

–– Anecdotal reports of bowel perforation represent Anecdotal reports of bowel perforation represent 
major side effect major side effect 



Usual strategyUsual strategy
–– Hydration, fiber and activity, as Hydration, fiber and activity, as 

appropriate to the medical contextappropriate to the medical context

–– Elimination of nonElimination of non--essential constipating essential constipating 
drugs if possibledrugs if possible

–– Add a firstAdd a first--line drug line drug 



FirstFirst--lineline
–– BulkBulk--forming laxativesforming laxatives

–– Contact cathartics (e.g., Contact cathartics (e.g., sennasenna, , bisacodylbisacodyl))

–– Surfactants (Surfactants (docusatedocusate) ) 

–– Saline cathartics (e.g., magnesium sulfate)Saline cathartics (e.g., magnesium sulfate)
–– LubricantsLubricants
–– Lactulose/sorbitolLactulose/sorbitol

–– Polyethylene glycol (Polyethylene glycol (““colonic colonic lavagelavage”” ))



Usual strategyUsual strategy
–– Add a bulkAdd a bulk--forming laxative if risk is acceptableforming laxative if risk is acceptable
–– Add Add docusatedocusate or a contact cathartic or or a contact cathartic or 

propylene glycol or propylene glycol or lactuloselactulose, or , or docusatedocusate plus plus 
a contact cathartica contact cathartic

–– Dose escalation to 1) side effects, 2) Dose escalation to 1) side effects, 2) 
conventional limit, 3) feasibility or conventional limit, 3) feasibility or 
convenience, 4) patient preference, 5) costconvenience, 4) patient preference, 5) cost

–– Add a second firstAdd a second first--line agent, or switch if side line agent, or switch if side 
effectseffects

–– Repeat strategyRepeat strategy



Usual strategyUsual strategy
–– If ineffective, consider I f ineffective, consider methylnaltrexonemethylnaltrexone

or a secondor a second--line drugline drug



SecondSecond--lineline
–– MethylnaltrexoneMethylnaltrexone
–– Other secondOther second--line optionsline options

ProkineticProkinetic agents, e.g. agents, e.g. metaclopramidemetaclopramide
LubiprostoneLubiprostone
AnticholinesteraseAnticholinesterase inhibitors (e.g., inhibitors (e.g., donepezildonepezil))
MisoprostolMisoprostol
ColchicineColchicine
Oral Oral naloxonenaloxone

–– Future:  Other Future:  Other nonabsorbablenonabsorbable opioidopioid
antagonists, and combinations of antagonists, and combinations of opioidsopioids and and 
naloxonenaloxone



OpioidOpioid-- I nduced I nduced 
Somnolence/ Mental CloudingSomnolence/ Mental Clouding

One aspect of side effect spectrum One aspect of side effect spectrum 
that includes that includes 

Somnolence Somnolence 
Cognitive impairmentCognitive impairment
Mood changesMood changes
Changes in perceptionChanges in perception
Nightmares/vivid dreamsNightmares/vivid dreams
Any combination of the above or a frank Any combination of the above or a frank 
deliriumdelirium



Very few data on prevalence during Very few data on prevalence during 
longlong--term therapyterm therapy

Usual strategy based on clinical Usual strategy based on clinical 
experienceexperience
–– AssessAssess

–– Treat other causesTreat other causes

–– Reduce or eliminate nonReduce or eliminate non--essential essential 
medicationsmedications



Usual strategy based on clinical Usual strategy based on clinical 
experienceexperience
–– ConsiderConsider

OpioidOpioid rotationrotation
Use a pharmacological approach that allows Use a pharmacological approach that allows 
reduction of the reduction of the opioidopioid dosedose

–– Add a NSAID or adjuvant analgesicAdd a NSAID or adjuvant analgesic
–– Consider Consider neuraxialneuraxial infusioninfusion

Use a Use a nonpharmacologicalnonpharmacological approach that approach that 
allows reduction of the allows reduction of the opioidopioid dose dose 
Treat the side effectTreat the side effect



Drug therapy Drug therapy 
No controlled trialsNo controlled trials

FirstFirst--line drugs: line drugs: PsychostimulantsPsychostimulants
–– Methylphenidate and Methylphenidate and modafinilmodafinil most often most often 

usedused

–– Others: Others: DexmethylphenidateDexmethylphenidate, , armodafinilarmodafinil, , 
atomoxetineatomoxetine

ReissigReissig JE and JE and RybarczykRybarczyk AM, AM, Ann Ann PharmacotherPharmacother 2005;39:7272005;39:727--3131



Other drugs tried empiricallyOther drugs tried empirically
Cholinesterase inhibitorsCholinesterase inhibitors

DonepezilDonepezil

–– BupropionBupropion



Limited data but high risk potentialLimited data but high risk potential

Early data suggest routine consideration Early data suggest routine consideration 
of strategies to mitigate risk of strategies to mitigate risk 
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*Bars indicate hi/lo of 95% CI; AHI = apnea-hypopnea index; CAI = central apnea index; 
OMAI = obstructive and mixed apnea index

Webster LR, et al. Sleep-disordered breathing and chronic opioid therapy. Pain Med, 2009
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ConsiderationsConsiderations
–– Assess riskAssess risk

Sleep historySleep history

Risk factors include Risk factors include ??BMI, snoring, short BMI, snoring, short 
neck, cardiopulmonary disease, rapid titration neck, cardiopulmonary disease, rapid titration 
of of opioidopioid dosedose

–– Order sleep studies on Order sleep studies on ““at riskat risk”” patientspatients

–– Avoid methadone and benzodiazepinesAvoid methadone and benzodiazepines



OpioidsOpioids
–– Inhibit Inhibit GnRHGnRH, LHRH, FSH and LH, which , LHRH, FSH and LH, which 

inhibits production of testosterone and inhibits production of testosterone and 
estrogen estrogen 

–– Stimulate Stimulate prolactinprolactin release, which inhibits release, which inhibits 
testosterone production by the testestestosterone production by the testes



Surveys of addicts using heroin or undergoing Surveys of addicts using heroin or undergoing 
opioidopioid agonist treatment with methadone agonist treatment with methadone 
demonstrate high prevalence of demonstrate high prevalence of 
hypogonadismhypogonadism

MendelsonMendelson JH and Mello NK. JH and Mello NK. ClinClin PharmacolPharmacol TherTher 1975;1975;17:52917:529--3333

Surveys of pain patients receiving Surveys of pain patients receiving neuraxialneuraxial
analgesia show high likelihood of analgesia show high likelihood of 
hypothalamic hypothalamic hypogonadismhypogonadism

Abs R et al, Abs R et al, J J ClinClin EndocrinolEndocrinol MetabMetab 2000;85:22152000;85:2215--22 22 



HypogonadismHypogonadism in in opioidopioid--treated womentreated women
DaniellDaniell HW,HW,J PainJ Pain 2008;9:282008;9:28--3636

–– Survey of 47 women ages 30 to 75 years consuming oral or Survey of 47 women ages 30 to 75 years consuming oral or 
transdermaltransdermal opioidsopioids for pain and 68 controls for pain and 68 controls 

–– Results: Results: 
Testosterone, Testosterone, estradiolestradiol, and , and dehydroepiandrosteronedehydroepiandrosterone sulfate sulfate 
were 48%were 48%--57% lower in 57% lower in opioidopioid--consuming women (P < .01consuming women (P < .01--
.05).05)
LH and FSH averaged 30% lower in premenopausal and 70% LH and FSH averaged 30% lower in premenopausal and 70% 
lower in postmenopausal women (P < .001)lower in postmenopausal women (P < .001)
Among Among oophorectomizedoophorectomized women not consuming estrogen, free women not consuming estrogen, free 
testosterone levels were 39% lower in testosterone levels were 39% lower in opioidopioid consumers (P < consumers (P < 
.05), indicating impaired adrenal androgen production.05), indicating impaired adrenal androgen production
Amenorrhea after Amenorrhea after opioidopioid treatment started was commontreatment started was common



HypogonadismHypogonadism in in opioidopioid--treated mentreated men
DaniellDaniell HW,HW,J PainJ Pain 2002;3:3772002;3:377--8484

–– Survey of 54 men consuming oral sustainedSurvey of 54 men consuming oral sustained--action action opioidsopioids
for pain and 27 controlsfor pain and 27 controls

–– ResultsResults
Free testosterone (FT), total testosterone (TT), Free testosterone (FT), total testosterone (TT), estradiolestradiol (E(2)), (E(2)), 
dihydrotestosteronedihydrotestosterone (DHT), luteinizing hormone (LH), and (DHT), luteinizing hormone (LH), and 
folliclefollicle--stimulating hormone (FSH) averaged much lower in stimulating hormone (FSH) averaged much lower in 
opioidopioid users in a doseusers in a dose--related pattern (P < .0001 for all related pattern (P < .0001 for all 
comparisons)comparisons)
FT, TT, and E(2) levels were subnormal in 56%, 74%, and FT, TT, and E(2) levels were subnormal in 56%, 74%, and 
74%, respectively, of 74%, respectively, of opioidopioid consumers consumers 
87% (39 of 45) of 87% (39 of 45) of opioidopioid--ingesting men who reported normal ingesting men who reported normal 
erectile function before erectile function before opioidopioid use reported severe erectile use reported severe erectile 
dysfunction or diminished libido after beginning their dysfunction or diminished libido after beginning their opioidopioid
therapytherapy



Most (50Most (50--75%) 75%) opioidopioid--treated men have treated men have 
hypothalamic hypothalamic hypogonadismhypogonadism
Prevalence of Prevalence of hypogonadismhypogonadism in women uncertainin women uncertain
HypogonadismHypogonadism can causecan cause
–– Decreased libido, erectile dysfunction, infertilityDecreased libido, erectile dysfunction, infertility
–– Fatigue and mood disorderFatigue and mood disorder
–– Loss of muscle massLoss of muscle mass
–– OsteoporosisOsteoporosis

Still unknownStill unknown
–– Interactions with other drugs and illnesses Interactions with other drugs and illnesses 
–– Frequency of shortFrequency of short--term and longterm and long--term effectsterm effects
–– Value of treatment or Value of treatment or opioidopioid rotationrotation



Based on limited existing dataBased on limited existing data
–– Patients should be asked about Patients should be asked about 

symptoms of symptoms of hypogonadismhypogonadism

–– Symptomatic patients should have Symptomatic patients should have 
hormone levels measuredhormone levels measured

–– Role of screening should be consideredRole of screening should be considered

–– Patients on longPatients on long--term therapy should be term therapy should be 
considered for bone density screeningconsidered for bone density screening



Based on limited existing dataBased on limited existing data
–– Men with low testosterone should be Men with low testosterone should be 

considered for replacement therapy considered for replacement therapy 

–– Role of treatment of women uncertain Role of treatment of women uncertain 
but should be considered in but should be considered in 
premenopausal patientspremenopausal patients


