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I disclose that there is no personal conflict of interest with any of the 
information in this presentation.
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How important is pain management in 
palliative care?

•Consistently rated by 
patients as most important 
concern when faced with life 
limiting illness

•Palliative Care impact

•Limitations

•Challenges 
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Pain Assessments

•History/Chronology

•Quality (Nociceptive vs 
Neuropathic)

•Modifiers

•Functional impact

•Emotional/Psychosocial 
impact
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Neuroanatomy of Pain Pathways

Intralaminar thalamic 
nucleus

Ventroposterolateral 
thalamic nucleus

Neo-spinothalamic tract
Paleo-spinothalamic tract
Spinoreticular tract

Ascending pathwaysPeripheral nerves
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Reticular formation

Periaqueductal gray 
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Hypothetical descending 
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cortex
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Neuroanatomy of Pain Pathways
Memory loss

Insomnia

Centralized Pain

Hypothalamic-pituitary
overstimulation

Drug-seeking 
behavior

Intellectual 
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Chronic 
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attention span
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Universal Pain Assessment Tool
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Cognitive Impairment Tools
Pain Assessment in Advanced Dementia (PAINAD) Scale
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Multidimensional Tools

Validated pain & symptom assessment scales 
in adults & children

MPQ – McGill pain Questionnaire

BPI – Brief Pain Inventory

MPAC – Memorial Pain Assessment Card

MSAS – Memorial Symptom Assessment Scale

ESAS – Edmonton Symptom Assessment Scale
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Nociceptors

•Nociceptors are special 
receptors that respond only to 
noxious stimuli and generate 
nerve impulses which the 
brain interprets as "pain"

•Free nerve endings

•Tissue damage

•Somatic and visceral pain



Nociceptive vs Neuropathic Pain

Nociceptive
Pain

Caused by activity in 
neural pathways in 

response to potentially 
tissue-damaging stimuli

Mixed Type

Caused by a combination 
of both primary injury or 

secondary effects

Neuropathic Pain

Initiated or caused by 
primary lesion or 
dysfunction in the 
nervous system

Arthritis

Sickle cell
crisis

Sports/exercise
injuries

Postoperative
Pain

Mechanical
low back pain

Arthritis

Sickle cell
crisis

Distal polyneuropathy
(e.g., diabetic, HIV)

Postherpetic
neuropathic

Neuropathic
low back pain

CRPS*

*Complex Regional Pain Syndrome
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Summary point #1

Always perform a detailed Pain 
Assessment which includes a 
functional and psychosocial 
evaluation. Try to clarify type of pain.

Analgesic history with specific details 
regarding side effects and tolerance.

Goals of care 

Potential barriers to individual 
treatment
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Treatment Strategies . . .
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Is The WHO Ladder Still Valid?

Level 1-3

Level 4-6

Level 7-10
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WHO Ladder

I. First international set of guidelines which still 
serves as a framework for health care 
providers

II. Catalyst for increasing awareness
III.Helped legitimize use of opioids in cancer pain
IV. Encouraged campaign to EDUCATE
V. Validated in numerous studies
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Opioid Metabolism Pathways 
Metabolism of Opioids
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Opioid Review
Tramadol
• Weak u receptor agonist (O-desmethyltramadol) M1 

depends on CYP2D6
• Inhibits reuptake of NE and 5HT ( may increase risk of 

Serotonin Syndrome)
• Less sedation and respiratory depression
• Similar incidence of nausea/vomiting
• Accumulation of M1 in renal failure
Oxycodone
• thebaine derivative (1917)
• hepatic metabolism to oxymorphone/10% renal 

clearance
• use 50% of usual dose for renal failure
• long acting compound (OxyContin)
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Codeine

•Ineffective prodrug; 
metabolized in liver to Ms04

•Genetic and Ethnic variability 
of CYP2D6

•Usually combined with APAP 
to increase efficacy

•Fatalities in children/infants

•True ceiling effect
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Hydromorphone

•Semi-synthetic derivative of 
Morphine

•Less than 5% metabolized to 
Hydromorphone 3-
glucuronide

•5x as potent

•Need to adjust for severe 
renal impairment
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Peak Plasma Concentrations
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Routine oral dosing

immediate-release preparations

• Codeine, hydrocodone, morphine, 
hydromorphone, oxycodone

 dose q 4 h
 adjust dose daily

– mild / moderate pain  25%–50%

– severe / uncontrolled pain   50%–100%

• adjust more quickly for severe uncontrolled 
pain



27

Routine oral dosing

•Improve compliance, adherence
•Dose q 8, 12, or 24 h (product specific)

- don’t crush or chew tablets
-may flush time-release granules down feeding tubes

•Adjust dose q 2–4 days (once steady state 
reached)

extended-release preparations
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Breakthrough dosing

• Use immediate-release opioids

 5%–15% of 24-h dose

 offer after Cmax reached
− po / pr ≈ q 1 h

− SC, IM ≈ q 30 min

− IV ≈ q 10–15 min

• Do NOT use extended-release opioids
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Transdermal patch

Fentanyl
• highly lipid soluble
• hepatic metabolism by 

CYP3A4
• no renal metabolism
• 12, 25, 50, 75 & 

100mcg
• usually replaced every 

72 hr.
• Never for opioid naive
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Methadone

• synthetic opioid (WWII)

• longer and more variable t1/2

• complex metabolism (CYP450 
enzymes)

• multiple drug-drug interactions 
(SSRI’s)

• Weak NMDA receptor antagonist

• Inhibits 5-HT & NE reuptake

• Prolongs QT
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The Case of Mrs. B...

Mrs. B is a 59y/o female with metastatic breast 
cancer.  She presents to your office for routine 
follow up.  During the interview, she reports that 
her pain control is "ok".  She has been using 
percocet at night and 600 mg of ibuprofen every 4-
6 hrs.  She has lost 13 lbs. over the last 2 months 
and reports worsening fatigue and difficulties with 
sleep. 
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The case of Mrs. B..

Upon further questioning, Mrs. B reports that her 
average pain level during the day is a 6.  She usually  
takes 2 tablets of Percocet (oxycodone 5-325mg) to 
help her sleep but she is worried about taking it during 
the day.  She is still working to support her two 
teenagers and is very anxious about losing her job.   
What other information regarding Mrs. B’s history 
would be helpful to us before recommending a 
treatment plan?
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The case of Mrs. B

Mrs. B has localized pain to her mid thoracic spine and 
right shoulder which is worse with activity and at night.  
The quality of the pain is reported to be aching and 
“band like” across her chest under her breasts.  Her 
pain is interfering with her ability to perform her job 
and take care of her home. She is no longer able to 
exercise due to pain and she feels as though it has 
been increasing in intensity recently.  Other PMH 
includes stage I CKD and HTN. MRI ordered by her 
oncologist reveals progressive disease at T8 and to the 
R humerus.  The best treatment option to consider at 
this time would be:
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The case of Mrs. B…

a) Start tramadol 50 mg po q 6 hrs 
and prn for btp

b) Start fentanyl @ 25 mcg and 
titrate up accordingly

c) Cont ibuprofen for pain with a ppi 
during the day and start dilaudid 2 
mg @hs.

d) In addition to recommending RT, 
start a short acting opioid (i.e.. 
Oxycodone 5-10mg q 4hr.) with 
btp dose and monitor needs and 
response accordingly.
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Equianalgesic principles..

"At some point we all look 
up and realize we are lost in 
a maze."

John Green Looking for Alaska
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Equianalgesic table
• guide to initial dose selection

Significant first-pass metabolism of po / pr doses
• codeine, hydromorphone, morphine
• po / pr to SC, IV, IM
• 2–3 ≈ 1

Changing Routes of Administration
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Equianalgesic doses of opioid 
analgesics

po/pr Analgesic SC / IV / IM

100 Codeine 60

15 Hydrocodone ‐

7 Hydromorphone 1.5

15 Morphine 5

10 Oxycodone ‐

20 mg po oxycodone = 30 mg po 
morphine
40 mg po hydromorphone = 10 mg po morphine
100mg po codeine = 10 mg po morphine
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Equianalgesic Principles

Cross Tolerance
• Start with 50%-75% of published 

equianalgesic dose
• Transdermal fentanyl
• 25ug patch=50-60 mg morphine/24h

Methadone (see nomograms/variable 
conversions)
• Start with 20% of equianaglesic dose
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Adjuvants 

Acetaminophen

• antipyretic (PG synthesis in 
HC)

• analgesia  (oxidase/5HT)

• Dosing recommendations

• Hepatotoxicity rare with 
exception of OD. 

• very useful in early 
mild/mod pain
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j1 May
 Can I add to this slide; under inflammation; would like to add box with the following: 
    Brain Kidney Uterus Endothelium

 
joann, 4/27/2016

MM1 Is this what you wanted?
Mary Maroto, 4/28/2016







Neuropathic 
pain 

Pathophysiology
Gabapentinoids
Opioids
Klonopin
NMDA Receptor blockers
Tricyclic antidepressants
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Gabapentinoids

• Gabapentin and pregabalin first line
• Bind to a subunit of the voltage gated calcium 

channel.
• Decrease release of EAA’s (Glutamate)
• Decrease NMDA activation (reduce central 

sensitization).
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Gabapentinoids cont.…
• Post herpetic neuralgia, diabetic polyneuropathy, spinal 

cord injury

• Role in the preoperative setting

• Severe adverse effects rare

• Multimodal therapy

• drowsiness, dizziness, gait disturbance, weight gain

• Gabapentin: 100 mg qd-tid; increase q1-3 d; usual 
effective dose 900-1800 mg/day. 

• Pregabalin with longer t1/2; usual dose 150-600 in 2 
divided doses..
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NMDA RECEPTOR BLOCKERS



Emerging Role of NMDA Antagonists in 
Pain Management
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Klonopin

• Benzodiazepine anticonvulsant
• Only benzodiazepine that has been shown to be 

effective in the management of neuropathic pain
• 0.5-2 mg at hs; monitor for OIVI.
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Bone Pain

•Constant, aching, worse with movement
•Metastatic disease, pathologic fractures
•Prostaglandins; nerve sheath destruction
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Bone pain cont….
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Cochrane review of 30 randomized controlled studies (3682 
pts) did not provide sufficient evidence to recommend 
bisphosphonates as first line therapy even when combined 
with RT.

Several studies in Greece and Canada have shown that 
Sclerotic acid is the only bisphosphonate that has 
demonstrated statistically significant 
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Bowel Obstruction

•Intestinal pseudo-obstruction 
(Ogilvie's)
•External compression 
(tumor/adhesions)
•Bowel wall stretch, inflammation
•Associated symptoms 
(n/v/distention)
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….Pain from bowel obstruction

Management
• opioids
• corticosteroids
• NSAIDs
• anticholinergic meds
• octreotide
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Malignant bowel obstruction Rx 
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Octreotide and bowel obstruction
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Corticosteroids……

• Many uses….acute nerve compression, ICP, bone 
pain, capsular stretch

• Dexamethasone
• long half life(>36h), dose once daily
• minimal mineralocorticoid effect
• doses of 2-20 mg/day
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Opioid adverse effects

Common Uncommon

Constipation Bad dreams / hallucinations

Dry mouth Dysphoria/delirium

Nausea / Vomiting Myoclonus/ Seizures

Sedation Pruritus / urticaria

Sweats Respiratory depression

Urinary retention
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Constipation

• Common to all opioids
• Opioid effects on CNS, spinal cord, myenteric 

plexus of gut
• Easier to prevent than treat
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Percentage of patients with opioid-
induced constipation
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• Diet usually insufficient
• Bulk forming agents not recommended 
• Stimulant laxative (senna, bisacodyl,glycerine, 

etc)
• Combine with a stool softener
• senna + docusate sodium
• Osmotic Agents (MOM, lactulose, polyethylene 

glycol)
• Prokinetic agents limiting due to side effects
• mu receptor blockers (ie., naloxegol) $$/side 

effects 

…Constipation
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Delirium

Predisposing conditions

• Dementia

• dehydration/renal 
failure

• sepsis

• hypoxia/hypercapnia

• Dosing adjustments

• benzodiazepines
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Opioid Induced Ventilatory 
Impairment
• Central depression leading to decreased RR and 

TV
• Depression of supraglottic airway muscle tone
• may coexist with normal RR; clinical sedation 

best indicator (sedation score)
• Risk small if opioid doses are titrated 

appropriately
• Greatest risk in patients with obesity, copd, 

OSA and with other CNS depressants
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Opioids and Abuse

•1999-2014: >165, 000 
DEATHS

•2015 retrospective study

•15-64; chronic non-cancer 
pain

•1/550 overdose median 2.6 
yr.

•1/32 when MME >200 
mg/day

•compounded by use of 
benzo's
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Addiction/Opioid use disorder

•Psychological 
dependence/compulsive use

•unsuccessful efforts to 
taper

•social problems marked by 
difficulties at work/home

•2013; DSM IV dx criteria; 
1.9 mil people…

•rare in the setting of 
palliative care
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Psuedoaddiction

• A phenomena that occurs when clinicians 
falsely assume that pain seeking behavior = 
addiction

• Behaviors include “clock watching, asking for 
meds before due, exaggerated or dramatic pain 
complaints

• Once labeled by health care team, vicious cycle 
of mistrust and worsening behavior.

• When recognized, careful hx and pain 
treatment plan evaluation
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Recognizing Pseudoaddiction..
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complimentary therapies…
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"Suffering has been stronger than all 
other teaching, and has taught me to 
understand what your heart used to 
be.  I have been bent and broken, but -
I hope - into  a better shape."

Charles Dickens, Great Expectations
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Pain Management

Patient is a 68 y/o female with colon cancer with mets to liver 
and bone.  She has been treated with chemo (5FU based) and 
has been doing overall well at home until 2 weeks ago when her 
pain began to progressively increase in severity.  She has been 
taking 2 tablets of acetaminophen/hydrocodone (325mg/5mg) 
every 4 hrs. while awake and 2 tablets of 
acetaminophen/oxycodone (325/10mg) to help her sleep due to 
nocturnal pain.  You would like to convert her to a simplified 
regimen of long and short acting morphine. 

I disclose that there is no personal conflict of interest with any of the 
information in this presentation.

• Without adjusting for cross tolerance, what dose of morphine would you 
choose?
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Pain management questions cont. 
1. Calculate the total dose of opioid: 

• Hydrocodone: 2 tabs x 30 mg= 60 mg HC
• Oxycodone: 2 tabs x 10 mg = 20 mg Oxycodone

2. Convert to MS     
60 mg HC = 60 mg MS
20 mg Oxycodone=30 mg MS

Total = 90 mg of MS = 45 mg MS contin po bid.
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Pain Management questions cont…

• What dose for btp would be appropriate?

• What other co-analgesics might be considered as part 
of a multimodal treatment plan?
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Lecture questions cont..

• BTP dose is usually 5-15% of the total 24 hour opioid 
dose.    

• 15 % of 90 mg is 13.5 mg; 

• 15 mg of MS IR po q1-2 hrs prn BTP

• Additional Co-analgesics to consider: 
Bisphosphonates; NSAID’s, steroids, gabapentin, 
pregabalin
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Questions

• The patient remains stable for several months on 90 
mg MS contin daily.   She has been taking approx. 60 
mg of MSIR daily also for btp.  She is starting to 
experience nausea from new chemo regimen and is 
now concerned about being able to keep down her 
morphine. 

• Plan is to convert her to a fentanyl patch.  Without 
adjusting for cross tolerance, what starting dose 
would be recommended?
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Questions

1. calculate total dose of morphine:
• 90 mg of MS contin + 60 mg of MSIR = 150 mg MS

2. Check conversion chart: 150 mg MS = 50 – 75 mcg 
fentanyl.

**chart is conservative; Levy’s rule: dose of morphine 
po is roughly equivalent to the total dose of 
morphine given orally over 24 hr. 
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Questions

• What needs to be considered before utilizing 
fentanyl?

• How would we educate the patient/family about 
fentanyl use?
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Questions cont..
• Patient’s condition again stabilized on 75 mcg fentanyl patch, 

pregabalin (150 mg), and approx. 45 mg of MS IR daily for btp.  
She sustains a fall at home and is brought into the ED for 
evaluation.  She is having 10/10 pain in the ED from her right hip 
and is found to have a pathological fx.  She is going to be seen by 
the orthopedic service.  You would like to convert her to a 
dilaudid drip to perioperatively better control her pain. 

A.Show how to convert to a dilaudid drip without adjusting for cross 
tolerance?

B.What other medications/treatment options may be helpful in this 
setting?
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Lecture questions 
• Calculate the total dose of morphine:

A. 75 mcg fentanyl = 150 mg morphine + 45 mg= 195 
mg MS. (roughly 200 mg morphine/24hr)

B. 200 mg MS = 50 mg po dilaudid

C. 50 mg po dilaudid = 10 mg iv dilaudid=0.4mg/hr.

D. Other treatments to consider: Decadron, NSAID’s, 
RT, ketamine.  
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SUMMARY POINTS..


