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Management of Cancer Pain

—Epidemiology and Pharmacologic Treatment—

Wook Park, M.D.

Pain Clinic, Department of Anesthesiology, Soon Chun Hyung University, College of Medicine, Seoul, Korea
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Fig. 1. Sequential therapy strategy for management of patients with cancer related pain. Modified from
Ventafridda, V., and De Conno, F.: Comprehensive treatment in cancer pain. In Advances in Pain
Research and Therapy. Vol. 9. Edited by H.L. Fields, R.Dubner, and F.Cervero. New york, Raven Press,
1985, pp. 617-628.
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Table 1. Estimates of Prevalence of Cancer Painin
United States & Worldwide: 1986 Estimates™

United .
Stage of Cancer States Worldwide
Very advanced/terminal
(VA/T}
Total patients 478,000 4,900,000

Percent with pain 74 74

Subtotal with pain (VA/T) 354,000 3,626,000
Intermediate as)
Cancer prevalence 1,991,000 15,062,000
Less VA/T patients 478,000 4,900,000
Remaining patients 1,513,000 10,162,000
Percent with pain 51 51
Subtotal with pain  (IS) 772,000 5,183,000
Grand total with pain 1,126,600 8,809,000

*Rounded to nearest thousand.
Bonica JJ. The management of pain. 2nd ed, Phil-
adelphia: Lea & Efbiger. 1990; 403



Table 2. Types of Cancer Most Often Associated

with Pain
Type Patients with pain(%)
Bone 85
Oral cavity 80
Genitourinary(male) 75
Genitourinary(female) 78
Breast 52
Lung 45
Gastrointestinal 40
Lymphoma 20
Leukemia 5

Warfield CA. Manual of pain management. Ist ed,
Philadelphia: JB Lippincott. 1991; 145
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Table 8. Pain Syndromes in Patients with Cancer

Pain Caused by Cancer(70 percent)
Bone metastasis
Compression or infiltration of nervous structures
Infiltration or occlusion of blood vessels
Obstruction of a hollow viscus
Obstruction of the ductal system of a solid viscus
Distension of an encapsulated viscus
Increased intracranial pressure
Soft tissue infiltration
Lymphedema
Mpyopathy
Muscle spasm
Infiltration or ulceration of mucous membranes

Pain Caused by Anticancer therapy(15 percent)
Surgery
Chemotherapy
Radiotherapy
Coincidental Pain(15 percent)
Related to cancer or its therapy
Unrelated to cancer or its therapy

Warfield CA. Principles and practice of pain man-
agement. Ist ed, New York: McGRAW-HILL. 1993;
236
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Uncertainty about future

Fear of surgical mutilation

Fear of loss of
social position

Loss of physical
abilities
Sense of

heiplessness
Disfigurement
Financial problems
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Fear of death

Fear of loss of dignity
{self control)

Fear of uncontrol-
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sickness
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CANCER
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impuises
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Fig. 2. Psychologic dimension of pain experienced by patients with advanced cancer. A nociceptive input may
be a result of the cancer itself, perineoplastic disease, cancer therapy, debility caused by the cancer or
by noncancer pathology, or a combination of these, to produce pain perception that provokes anxiety,
depression, and anger. These are presented for visualization purposes as three independent com-
ponents of the patient’s experience, but it should be recognized that these three reactions mutually
support and feed one antother, as wzll as enhance pain perception. The relationship among the three
dimensions is defined as the rational imaginative process(R-I-P). Modified from Chapman, CR.: Psy-
chologic and behavioral aspects of cancer pain. In Advances in Pain Research and Therapy. Vol. 2. Ed-
ited by J. Bonica and V.Ventafridda. New York, Raven Press, 1979, pp. 45-56.
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Table 4. Nonnarcotics Commonly Used Orally for Mild to Moderate Pain

Equianalgesic Oral dose Duration of Plama half- Pediatric dose

Drug dose(mg)  range(mg) analgesia life(hours) (mg/kg/dose) Comments
(hours)
Nonnarcotics
Aspirin 650 650 QID 4~6 3~5 10 Standard of comparison
for nonnarcotics; often
used in combination
with narcotic type an-
algesics; papillary ne-
crosis and interstitial
nephritis with chronic
use; avoid during preg-
nancy, in hemostatic
disorders and in combi-
nation with steroids.
Acetamino- 650 650 QID 4~6 1~4 10 Like aspirin(but no an-
phen tinflammatory or anti-
platelet effects)
Ibuprofen - 200~400 4~6 2 Higher analgesic pote-
(Motrin) QID nital than apspirin
Fenoprofen - 200~400 4~6 3 Like ibuprofen
(Nalfon) QID
Diflunisal - 560~1000 8~12 8~12 Longer duration of ac-
BID tion than ibuprofen;
higher analgesic poten-
tial than aspirin
Naproxen - 250~500 8~12 14 Like diflunisal
(Naproxyn) QID
Choline - 500~750 8~12 9~17 Antiinflammatory poten-
magnesium BID, TID cy similar to aspirin;
salicylate few antiplatelet or GI
{Trilisate) effects

*Adapted from Payne R: Pain. In Wittes RE, et: Manual of oncologic therapeutics, Philadelphia, 1987, JB
Lippincott.
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Table 5. Recommended Nonsteroidal Anti-Inflam-

matory Drugs for Pain from Bone Metasta-
sis

Choline magnesium
trisalicylate(Trilisate)
Ibuprofen(Mortin. Advil) 800 mg orally every 6to 8h

1500 mg orally every 8 to 12h

Naproxen(Naprosyn) 500 mg orally every 8to 12h
Diflunisal(Dolobid) 500 mg orally every 8§ to [2h
Flurbiprofen{(Ansaid} 100 mg orally every 8to 12h
Indomethacin{Indocin) 50 mg orally every 6 to 8h

Warfield CA. Principles and practice of pain man-
agement. Ist ed, New York: McGRAW-HILL. 1993;
244

E A& A7 AF el vhd 2] e

5) vA AEAdE 2=

O WA, 39 2 $9@@F) 4L deivA e
o},

@ ¢ 7Ae
clooxygenase) &4 #F 9A¢} arachidon-
ic acidﬂW PGHA oA 28] glth PGEz

dx A9 B4 7471E Al 5
%‘%} Az},

(6) ¥} ulekA AEAE vhkg AEAH AHEA] ] W
&3ty Ao A4 AE viehy.

{7) Bleeding time$] €7%-& platelet cyclooxy-
genased 93#¢} thromboxane A; AAE a4
glzg epdol ol gastric irritaion #A4-&
g & g 9t

(8) Acetaminophen? 3¢ W &3 zHgo] ¢l
B Aol Adelr). el 35 15geld 2 he-
patotoxicity7} WA=k (Table 6).

Choline magnesium trisalicylate< aspirin¥.
t} g3 gt G-I FAgo] A9 givka ot
indomethacin®4] FolA F¢A% 2o A7}
sirh

a28v} oncology Aol NSAIDs AH8-A] A&
He ol WA AEA g Ahgo] dofellA
ogo] gl o wdel dglo] YA FE Ut YL
A9 7% 43S FoiA thrombocytopenia$t

Aed 243 Y9 el F7H=7] ol

prostaglandin synthetase(cy-



Table 6. Comparison of Aspirin and Acetaminophen in Clinical Use

Aspirin Acetaminophen
Action Analgesic Equipotent to aspirin
Antipyretic Equipotent to aspirin
Anti-inflammatory Less potent than aspirin
Antiplatelet None
Usual dose 650 mg 650 mg
Maximum daily dose Approximately 3 g for analgesic 3g
Up to 10 g for anti-inflammatory Not active
Time action 90-min peak 120 min
4~6 h duration 4~6h
Adverse effects Hypersensitivity No
GI upset No
Hemostasis No

No liver dysfunction

Liver dysfunction

Associated with Reye syndrome No

Warfield CA. Principles and practice of pain management. Ist ed, New York: McGRAW-JILL. 1993; 355

Table 7. Guidelines for Optimum Narcotics Analgesia

Administer of timed rather than a demand basis

Give adequate doses, using sedation and respiratory rate as end points
Use a long-acting narcotic agonist with which you are familiar

Increase the dose as tolerance develops

Combine narcotics with a phenothiazine and antidepressant for maximum potentiation and antiemesis;
provide prophylactic stool softeners and laxatives to all patients
Potential drug dependency should not be a primary consideration in the cancer patient

Warfield CA. Manual of pain management. Ist ed, Philadelphia: JB Lippincott. 1991; 147
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Table 8. Narcotics Commonly Used Orally for Mild to Moderate Pain

Drug

Equianalgesic Oral dose
dose(mg) range(mg)

Plasma half- Pediatric dose
(mg/kg/dose)

Comments

Narcotics
Codeine

Oxycodone

Meperidine

Propoxyphene
HCl{Darvon)

Propoxyphene
napsylate
{Darvon-N)

Pentazocine
(Talwin)

32~65 32~65q4h

5 5~10g3h

50 50~100q3h

65~130 65~130q4h

50 50~100g4h

“Weak” morphine; often

used in comination with
nonnarcotic analgesics;
biotransformed, in part,
to morphine; nausea and
sedation common with
dose escalation

Short-acting; also formu-

lated in combination
with nonnarcotic anal-
gesics{Percodan,
Percocet), which limits
dose escalation

Short-acting; biotransfor-

med to normeperidine, a
toxic metabolite; nor-
meperidine(t ; ;» = 12 ~
16 h) accumulates with
repetitive dosing caus-
ing CNS excitation; not
for patients with im-
paired renal function or
receiving  monoamine
oxidase inhibitors

“Weak” narcotic; often

used in combination
with nonnarcotic anal-
gesics; long half-life
bictransformed to po-
tentially toxic metabo-
lite{norpropoxyphene);
propoxyphene and me-
tabolites accumulate
with repetitive dosing;
overdose complicated by
convulsion

In combination with non-

narcotics; in combina-
tion with naloxone to
discourage  parenteral
abuse; may cause psy-
chotomimetic  effects;
mixed agonist-antago-
nist and therefore, may
precipitate withdrawal
in  narcotic-dependent
patients

*Adapted from Payne R: Pain. In Wittes RE, ed: Manual of oncologic therapeutics, Philadelphia, 1987, JB

Lippincott.



Table 9. Narcotic-type Analgesics Commonly Used for Severe Pain

. . IM/PO Starting oral Ut = piocma
Drrg Equianalgesic potency dose range dose ranges half-life Comments
*
IM dose*(mg) ratio (mg) IMPO (hours)
(mg/kg/dose)
Morphine-like agonists
Morphine 10 6 30~60 0.1~0.2 2~3 Standard of comparison for
05~12 narcotic-type  analgesics;
lower doses for aged pa-
tients with impaired venti-
lation; bronchial asthma; in-
creased intracranial pres-
sure; liver failure
15 5 4~8 0.015~0.3 2~3  Slightly shorter-acting than

Hydromorphone 0.04~0.08 morphine; high potency IM
(Dilaudid) dosage form for tolerant

patients

Methadone 10 2 5~20 0.1~0.2 24~36 Good oral potency: long plas-
(Dolophine) 0.2~0.4 ma half-life; may accumu-

late with repetitive dosing
causing excessive sedation
(on days 2~5)

Levorphanol 2 2 2~4 12~16 May accumulate on days 2~3;
{Levo- delirium and hallucinations
Dromoran) may occur

Oxymorphone 1 - - - Not available orally; like IM
{Numorphan) morphine

Heroin 5 6~10 - 0.5 Slightly shorter-acting than

morphine; biotransformed
to .active metabolites{e.g,
morphine); not available in
Us.

Meperidine 75 4 - 3~4 Slightly shorter-acting than
{Demerol) morphine; used orally for

less severe pain, toxic me-
tabolite, normeperidine, ac-
cumulates with repetitive
dosing causing CNS excita-
tion; not for patients with
impaired renal function or
receiving MAOIs

For these equianalgesic IM doses, the time of peak analgesi as in nontolerant patients ranges from 1/2 to 1
hour and the duration from 4 to 6 hours. The peak analgesic effect is delayed and the duration prolonged
after oral administration.

*These doses are recommended starting IM doses from which the optimal dose for each patient is deter-
mined by titration and the maximal dese limited by adverse effects. Equianalgesic doses are based on sin-
gle-dose studies in which an IM dose of each drug listed was compared with morphine to establish relative

potency.

'See Schlechter NE: Pain and pain control in children, Curr prob Pediatr 15: 1-67, 1985.
Adapted from payne R: Pain. In Wittes RE, ed: Manual of oncologic therapeutics, Philadelphia, 1987, JB

Lippincott.



Table 9. Continued

. . IM/PO Starting oral Pedlatnc' Plasma
Drrg Equianalgesic potency dose range dose ranges half-life Comments
IM dose*(mg) ratio () IM PO (hours)
(mg/kg/dose)
Mixed agonists-antagonists
Pentazocine 60 3 50~100 2~3 Used orally for less severe
(Talwin) pain; may cause psy-
chotomimetic effects; may
precipitate withdrawal in
tate withdrawal in narcotic-
dependent patients; not for
myocardial infarction
Nalbuphine 10 — - 5 Not available orally; like IM
(Nubain) Pentazocine but not sched-
uled; incidence of psy-
chotomimetic effects lower
with pentazocine
Butorphanol 2 — - 2~4 Not available orally; like
(Stadol) nalbuphine
Partial agonists
Buprenorphine 0.4 - - - Not available orally; sublin-
(Temgesic) gual preparation not yet in

US.; less abuse liability
than morphine; dose not
produce psychotomimetic
effects; may precipitate
withdrawal in narcotic-de-
pendent patients

Al olu] AMGERY FE A} L3S FAA
doprolol At} (24 FEL FFY o Rag wy
< Fo)x, A& & ulefale] 9 analgesic poten-
cyE Hlasly] $isle])

Q@ %FE Fo9 HARe #3Y 8T g} nlFRee}
shetl 7hestttd dAYU ATRGE gats Aol £
o AT FdFo] FAske Axch WA iHye] g
ot 29 Fof ARe A, A%H w8, gy Fq,
A|Fatetet Akt 3 HAY Fqlelc),

(2) H#z AjZtol FaMez Kog H(not
‘pro’): ohEe] A&EHW AFA G A&How WY
A "ok webd qbr)s) 21 B A= A
FH A% FAoist 438 v st wl=a) 3
Y S48 FAnty T30 @} 32 EQ
8 daco] AN o) Fgog Haal A7

o] FoJ3h= Ao|thFig. 3, 4).

(3) #xgs #olstn HIER BX 2. vy
AEA| AHEAe 7P & RAe-g AA, 9], T4,
TE 9 3F oA dAdelrh. vkl o7 AAHALE
Al 43 FoFE Folx £4 HIEE =
o] vlgAEc, & EF 3 FE7}t oo 3=
AL A =9 AR 2go] shstE™ mpekg 7Y
Ao g2 ITF AFslAE JA] A2 E-o] FAadrth
gz B3 g3t A sed yE AAgahge] ot
¥ v dextroamphetamine(5~15 mg/day, po)&
F7ksta 2 4jo] HErHAA =Art

aleky AFA Foxld Wbl BE BAEC] HE
4 gl&d| stool softnersit laxativesE I Heokgt
}. laxatives2+ dioctyl sodium sulfosuc-
cinate(Colace) 100~300 mg/day =+ o2 2



Toxicity

Pain controlled

Poor or no control

(a) 6-hourly drug regimen
-Continuous pain relief
Toxicity

> - - - - -

{0}, \R Pain controlied

Poor ar no control

Q 4 8 12 16 20 24
{b) 4-hourly drug regimen

Fig. 3. Diagram to illustrate the results of as-required and overspaced regular medication (a) compared with
regular 4h morphine sulfate (b). [D]p=plasma concentration of drug.(Reproduced with permission
from Twycross RG, Lack SA. Symptom Control in Far Advanced Cancer. London: Pitman Publishing
Ltd; 1983: 100.)

Analgesia Cycle
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Fig. 4. Nllustration of the finer control of circulating level of analgesic that is possible with patient-controlied
analgesic(PCA) therapy than even with timed intramuscular(IM) administration. Warfield CA.
Prinicples and practice of pain management. Ist ed, New York: McGRAW-HILL. 1993; 351.



Table 10. Constipation Management

Table 11. Nausea Control

- Start All Patients on:
Docusate sodium 50 mg plus senna 187 mg
(Senokot-S two tablets orally at bedtime
range, one tablet at bedtime to four tablets
three times a day)
+ If No Bowel Movement in Any 48-h Period:
Bisacodyl 10 to 15 mg at bedtime range, 5 mg at
bedtime to 15 mg three times a day
If causes cramping, increase daily Senokot-S
dose
+ If No Bowel Movement in Any 72-h Period:
Nonimpacted Magnesium citrate 8 or orally
Lactulose 45 to 60 ml orally
Bisacodyl suppository 10 mg rectally
Fleet phosphosoda enema rectally
Impacted Disimpact
Enemas until clear
Increase baily Senokot-S and bisacodyl doses

W A3 5] SEaAA DcH(Table 10).

793 FE+ hydroxyzine T phenothia-
zine2 2 20| HH A9 ag} o} vlekF2 u}
TH Fie] £olE7)% Yh(Table 11).

WAL 79, 7= 43 naziAz 239 5 gl
ot 3594 A A AR L B4 sl
o}
(4) ZIE S8 SZAZIE Y29 EdYay e
Wy

@® Non-opioid +adjuvant

@ Weak opioid+non-opiocid +adjuvant

® Strong opioid +adjuvant

@ °FE-9l9] wh¥: @ Intraspinal opioid, @

Nerve block, @ TENS or PISCES, @
Neurolysis, ® Deep brain stimulation, ®
Neurosurgery

(5) Had, o2& #|& 3}
M ojEY)ztel P!

O WAL 23] mhoF g9k9] A% aAE fx)s)=
dlol Azke] 2% o WL o] YA He ¥4
22 1~2F Aud gRE A4 dehdd 94
ABA WA A AEE =3 giabe|t)h WAL o

=EEY) W "HHH (e

« Relieve Constipation
+ Provide Prescription for As-Needed Use of:
Prochlorperazine 5 mg orally every 4h
(range, 5 mg every 6 h to 20 mg every 4h)
« If Too Sedating or Ineffective:
Haldoperidol 0.5 mg orally every 8 h
(range, 0.5 mg every 12 h to 1.0 mg every 4 h)
« If Sedation is Desired in an Agitated Patient:
Chlorpromazine 10 mg orally every 4 h
(range, 10 mg every 6 h to 25 mg every 4 h)
« If Gastric Outlet Obstruction Is a Problem, Switch
to or Add:
Metoclopramide 10 mg orally every 6 h
(range, 10 mg every 8 h to 20 mg every 6 h)

Warfield CA. Prinicples and practice of pain man-
agement. Ist ed, New York: McGRAW-HILL. 1993;
244
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ok, 744, ANA Fo 2%, 931, e Ea,
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A 2 A 27330 veded ol#d 8%
Abe} A 7l wheke] A Wbzhr) ek dAjid

Wizt g oFEal  morphine E&  hy-
dromophone2 6~124]7ko] A} Fob F4be] o}
el Huzo] P@ehs A& 24~T72A17beih WA
717} 7) methadone® levorphanol® &3¥ ojg]
o] At MM FF Sl HAch HAHez
vlebg AMER A oln ARE-siftd %9 25%F
Age g Fd I A4S AAUYS AF E Tl
V84 "ok Cordotomy# %y #9A Fd9%
35 23L& stela AH89d ke FEEE o
W ARE-slA "ot

A wlef Algel Al eleke] EFAA A4
s o2 & Ad 4 glen almy wigriz) 3L
ulebg FAohgaEo 2 Fojure Al ARG TFY
A wiA glgd AN AFRezx FE3F 3EH
T glow Aejsled SEFAA wAx Yt By
]l upek AMS- AL FoAelt ZEAA Aol
whA A ZA3A7E esicbd naloxone 0.4 mg+N/
S 10mlE 28vlc) 05ccd ¥ HFdoput g},
AgAE A 52 Fodsor Fd3Af, wat
a3 SR 55& FEATA gedh Fo4 A
e gxte] A4 HgA F44 vl Z)F A 3
o] pulmonary aspirationg dutsio} &c}, Me-
peridine$ WA o 2 Foihd AHRole YL F
wralg) 7] wEol QA FaAe F7)olth

@ w4 (dala &4, addiction)

upef Alg9] 8 AF 57 Jviske A ok
AL (718)s 277148 A% 54 29 WAle &
T-ahe d@Aolh A=A 2&Ae] e FAEY o
HEol F FAFAY 24 Zuglohrzgs
S GEE BAEY AS 39 F4e] sitkw Alg
A ejEAe] HEA] e AL ohhe AMIE ¥X
glofolitc), AlAl o] 28} iatrogenic addic-
tiong #1¥e F3| Hon AT 4L G93ke o
A% #xe A4S vieke] YL 2 FA7} HA ¢
= Aojd. gy WA 8102 IrlA] wlekike

-

o L Hr e L

Ao R fotEls AL ofdd e8| &, A,
A 2 BAA g4le] o & fidAtel AR ol
3 gle}

<ojetd ZIEA AMEAl morphineg $4
Medsie ol >

RE upebRel AFAE A% Adx ulgsta o
Z7el wet F3hg-9 A} HEs HRdA vehd
o} 22 A9 @@shd 7 oeleke] AE et
B4 Azde AR thEge] g dn Slodek
g},

(1) Aeldt A5 8212

Methadone(18~24 hrs)® levorphanol(24~36
hrs)® morphine(2~3 hrs)*l ¥]#l elimination
half life7} © Zc}. Opioidel & Ag3he #AEL
morphine 2.t} methadone® levorphanol®] A%F
248 Ajzke] v A}, olF F 7HA] E9 ¥ 24
A7re g R B Rl A AdHE o
AstA g2 38" methadones} levorphanol2
o) 4~6Azkuie) Fodsfolyic),

{2) Morphine] #2484 9L rlekfelrr
WA= A7t morphine AHEA] HA #ulsA depd
T ch

(3) Morphine#-2l vle} A7lolle= H-BA w3}
WA (incomplete cross tolerance)e] o2 o]
g AHE o143ty TUNEEF £ guldRE
upro] Mubal e wiE gk

4) & o A3 AaE Fo A28 449

@ High potency preparation: Hydromor-
phine-HP(10 mg/mi)®] 7%= & $49 7y
AEAolng sokyk fFxleAE W HuEa Ee
257} o] a3k

@ Rectal suppositories: HaFA F& TF7}
B A 24, 3=, YA AT F
o7} BrHs% 49 hydromorphone{d mg), nu-
morphane(5 mg), morphine(5, 10, 20 mg)s =HoF
22 & 5 ok

® Sustained-release morphine prepara-
tions: #7822 M-S contin?} Roxinol-SR&
morphine 30 mg2 2 8~12A17F 248} gL
&7] viekA AFAR 95l Hopo} sh=d] 2 ol
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1739014 1/29H8 8217 YA = 12412 HA 22 Fo
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o £4E ANzAstE FoizbA-e 8A7F WA 1247k
+ AFAe}k gt

(5} Morphine¥= 22| 2% WHAjgre] WE v}
kg Aol & A o]FHe® lipophilic
drugs?l methadone, meperidine %< fentanyl
of ¥hAkA #edoht e AAAZ AH-E = Qlth
o] E2 Hol Edsh= Alzbo] wi§- w2 7) wjiolr)

(6) =717 mlekis A Ao Be £ oo}
4 Addgte] Fojg

<njete] M2 Fof F2>

73T, Ay, AW Fo7t Erbsstd e ARE
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T 4% s R £Ud 25 #Ede dxsa
sleme vieke] wgk FAL Y AFHel A A A+
A7l Foidel B 1047 3 ge] Ra=d.
HIS S b4, vieke] A8 ofe] 2hgo] 3}
etefo} QA FE A EA e AR Fo7h ges)
o olozke Wil ot A B HLHEH o4
7o} ohjet dhate] Mo gt 207} upEoh,

1) d3t £

Ao AT FAA FF BT BAl6A
buprenorphine(Temgesic)e] Aslg02 o]4¥
123

2) XI& FeHo| e ¥2

b Sl A9 E AR E Aol ozl Heal
FAb Aol WEY $t ¢z E ¥t &
adverse pain behavior® vlehizl ¢eov #Hug
A FEFeE dAFA FAXA = sk

a) A& AFHL W 3Azele F #3583 ol
o ZFE " wdte A, @3 5% 3 ofxrd
< @3l Aol AFA vehbs A4 a2 A4e

AE-L et %A HHge Wz dohlei
g dolth, A& AFA ez Fxiel A4, z3|
Fojupnl fAjeke] A Bl gbHAE efsef vl

b) A% Az FUHLS AL HAFEHS 873 A
& vig] WAE A Aol gt upek ARg-o] H
£ ZAtolth

g g A& AFAe v|Latn] Lops) 2ok}
2ZA A3 ¥ K% FAF dold BE 274 55E
Zade 7Y AU vl Sl AbgXch B
ofstd AT FAdo AL A F& 7o, FE
g owin] A uixsl dobn gt 24417 plasma
morphine leveld A& #slFel A& FF70e A
2 ouldie] off £R7e wiefdAte wskeh Ay
o 0 @ =alo] 7}53}A)ul short half life drug<l
morphines hydromorphone& »9 74 &=
odl 2 olf AR xgAsk] &Ao]l 443 long
half life drugd] =& A o] VA A= o}
o] slvk. Meperidine®] A& Fq]& dhuA} s}
3} normeperidines A Aoz A oA
9% W kodate] fitsls] dEoluh. xF AT
a2 Portable infusion pump®l 27 gauge but-
terfly needle-g& 29 v},

c) Patient controlled analgesia(PCA, A% =}
7y &3)

ab7h wieke] S, 9l viE 2 3 F =
£ vl program2l%] drug delivery deviceE ©]
L8t #aprl 254 S Fv gee ¥q dF
E FER o] AR £, 44 2 Ut dAHY
A2 AW o148 5 JeE Helgls A
ojty, olA& A& w3, HF U ALY FY=
beslch, &F AEd Wel oj&Hx glew #xp &
22 4% 23& AHEE 49 A4, 3% 5
o o), a3l BF 5 {2V} sbeslh £k
F % AAAR AHolse] atr] FFo] FiA:
ol sl A4S, AEAGE B2 2208 2HE F 9)
o= olHE gl

d) Aol mE AT A& F9

Reservoir devicesl 7183 o g FQlgl= 7499}
reservoir® wiglaa pumpdE @ol A& Flshe
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Treatment with Intraspinal Opiates

N l

No Relief Relief
Reassess current medication and |
pain treatments and wark on
improving(consider neurcablative Epialﬂraf Intrathecal
technigues) |
Consideration

{. Anatiomic level of placement
Il. Dosing: estimate total daily dose
lli. Delivery: bolus versus continuous
V. System:
A. Percutaneous catheter
B. Implanted catheter
1. Exteriorized injection port
2. Subcutaneous injection site
3. implanted infusion pump

Fig. 5. Patient selection for permanent intraspinal opioids. Warfield CA. Principles and practice of pain man-
agement. Ist ed, New York: McGRAW-HILL. 1993; 371.

o ol AL G2z (315 2~5mg) AlFe) 7hsst
o},
H4 A2 oA E FFeln nlekd A4 Fo=
443 A% 257} veda S5 e e
Habgol olg o ALyl = A4 H A4 A
%ol ¢ astaejr), of Wyie 2 morphined ¥
st & AW F7 9 HY5de) 5 &3
o2 Qs FE U FE(7T~34%), 2F2(11~24
%), = AF(22~50%) % & A #AH0.05~55
%Jo] Uehd & itk (Table 12).

o] Bhe] AlgAe] Aupe)rtoh} A Futsirte] &
4 Aol F-F& #Hd Fr= Aol vt HAHoz
Foigl wieks} smabRAe] 9l2v] A4l morphine
D5 FA A #d S27) w9 geA )4 e
Soll & Fof 29lo] Haglel 22} vleke) mor-
phine(1~2 mg/day), ¥4 vl3lA(Hs 224 =23}
A7 A F2), #5924 2 NSAIDsE &% 59
37}, morphineti4l clonidine$2 F7|&ez
B2 ol gEhd WA e £xE QA4 & i
= B3 gk

e) HAY F4q

Aol wrigel] g HAF, ¥ ¥ AEF 23

Table 12. Incidence of Respiratory Depressioh Re-
lated to Delivery Technique

Incidence of

No.of  Respirator
Drug Patients Depr;essio: Reference
(percent)
Epidural >6000 0.3% Gustafsson et al.®
morphine 2000 0.05% Brownridge®
1085 0.9% Stenseth et al.®
> 500 0.2% Muller et al.®
50 0 Zenz et al.™
90 5.5% Gustafsson et al.®

*The only prospective study of the ones cited.
Warfield CA. Principles and practice of pain
management. Ist ed, New York: McGRAW-HILL.
1993; 367

o olg-Hrl ojF A% Al 81%7F F A
morphine 0.54= 1.0 mge F3pd 22417 A
gl FHrh= Mux ik AE B AL g3e
I5E ovjoli F2hg-8 Fl&Ate] 30% A veht
e 7Y, TE, 247, 2A1F, A8 2 32§ o4F
wage] sheh ¥l HAl Rl v Fa%e mor-



Table 13. Adjuvant Analgesic Drugs Useful in Cancer Pain Management

Drug Usual dose and route Indictions for use " Comment
Amitriptyline 10~125 mg PO/day Deafferentation pain Start at 10 mg HS for elderly
(Elavil, others) 2~5mg/kg/day* (25mg HS for others) and
slowly escalate to 125mg as
tolerated over 1~2 weeks
Side effects: sedation, dry
mouth, urinary retention(espe-
cially in elderly males)
Fluphenazine 1~3mg PO/day Deafferentation pain Usually used in combination
(Prolixin, others) 02~.05 mg/kg/dose* with amitriptyline(50~100 mg)
to 1 mg/8 hr or imipramine(50~100 mg)

Methotrimeprazine
(Levoprome)

Haloperidol
(Haldol)

Dexamethasone
(Decadron)

10~15 mg IM; then 10~20
mg IM g6~8h

0.5~1.0 mg PO BID or
TID .05~.075 mg/kg/day*

4~8mg PO QID

Opioid tolerant patients; to

avoid severe opioid induced

constipation or respiratory
depression

Coanalgesic(with opioids)
in acutely agitated or
psychotic patients

Refractory bone and
deafferentation pain.
Epidural spinal cord
compression(ESCC)

Side effects: sedation, ortho-

static hypotension, extrapy-

ramidal effects, including tar-

dive dyskinesia

Not available orally. Give 10~
15mg IM test dose. Analge-
sic effects are independent
of opioid effects. 15mg IM
equipotent to 15 mg IM mor-
phine

Side effects: orthostatic hypo-
tension, sedation, extrapyra-
midal effects, including tar-
dive dyskinesia

May potentiate morphine anal-
gesia and allow reduction in
dose. Antipsychotic dose is
higher (10 mg BID or TID)

Stde effects: sedation, hypoten-
sion, extrapyramidal effects,
including tardive dyskinesia

May have specific oncolytic ef-
fects. Dose and route vary
depending on clinical situa-
tion(may give up to 100 mg
IV bolus for acute ESCC).
Usually give 1~2
weeks. May give equivalent
in Prednisone

Side effects(with acute useX
weight gain, GI hemorrhag-

over

ing, myopathy, psychosis
(rare). Avoid concomitant
NSAID use




Table 13. Continued

Drug Usual dose and route Indictions for use Comment
Carbamazepine 200 mg/day(start) * Deafferentation pain Should check blood counts at
(Tegretol) 800~1200 mg/day (especially with lancinating® regular intervals.
or shooting qualities)  Side effects: nausea, dizziness,
ataxia
Hydroxyzine 25~50 mg PO/IM qbh Coanalgesic in anxious, Synergistic analgesic effect
(Vistaril, others) 0.2~0.5 mg/kg/day* nauseated patient with narcotics.

Side effects: drowsiness

*Pediatric Dose Ranges. See Schlechter NE: Pain and pain control in children, Curr Prob Pediatr 15: 1-67,

1985.

Adapted from Payne R: Pain in Wittes RE, ed, Manual of oncologic therapeutics, Philadelphia, 1987, JB

Lippincott.

phineez #FA4F ALl ke shAw, A
e o] B |77} glojel sk whgelrh B3] W
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22 F ojejoff

7}) Pentazocin-7d74(agonist-antagonist nar-
cotic analgesic)el™ morphine like agonistE
Abstgl 29 Sl HEEe. £50] AlNA )l
27185 94 5 9 g A4 dozid 19
22 A7 AL 83 dAFE FRNA BAE
#3449 7} gk

t}) Meperidine

FAAGFOE 3~4A17F 452 BAT4L 300 mg
o] morphine 10 mg +5¢ A& &zte} wlssic},
Normeperidine2 WAHEEAM AW SAolgd 3
ARAAE FEATIL Eoh, dY, A, P A4l @
2 A S gl B3], AVl Al atell Al o)
QA "] agich o)9bre Hah8-8 naloxonel
2 A% ghov] wA FoFolA naloxone A%
< #Rg fesiA "o geld Az sk @
ofo} & zEAc}

3) Adjuvant Analgesics(Table 13)

o]ZlL Wik = vulekl] AEA9) A xy A
X 5 F5F ¢ %dsio
(1) ¥ ##4y =Ed(phenytoin, carbamaze-

pine) ¢ A3 9 4k ez FgagdFel Wi

' AAAE, dAEAE A% HdAAE, 9
AE AARE, % 504745 a9} 92w Car-
bamazepine® W4 9 A7) 3449 A% F
Zd| 3}F 400~800 mg A3l T2A AAFA=
3otk devt SAAR A, R geld 55
= ¥ ZFr} gk

(2) Phenothiazine{(methotrimeprazine, flu-
phenazine=Prolixin)} methotrimeprazine(Le-
voprome 20 mg/cc)E A53hd

@ Non-opioid”7] e &8 A x4} ey

@ wiekel] WAle] A7) fxle] A Fe) o]

@ ulekel o winp} SEAA F4-2 gelee

ol4-gith

e} A4 A4 7194 Aol FAgelrh
fluphenazine2 352419 #H-&do} t]L £ %
%7} k. d¥bH.2 2 phenothiazines- whefol o]
& FE ZAE TANA FAT vhepel 14 Heg
o] 43iAlg ) gleng 4 Wesiale ferh

(3) &% $ 25 (amitriptyline, imipramine, doxe-
pine) (Table 14): A=A A% ax= 53444
2] A A AH¥o) A serotonin’ norepinephrine ]
AFTE At Jehd). amitriptylinee] 7%
A3zl AE AEE JehlzE AT AYEE
anticholinergic effectvj#ol Ay} AL e
HAE dch (7 AR, = AR, A9FE 3L 9
AE) ARA GBS Rag 94 g4 ¥ ¢
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Table 14. Guidelines for the Use of Antidepressants in Pain Management

Drug Effect o.n Anticholinergic Sedatu{e Daily Dose Comments
Serotonin . Properties
Properties
Amitriptyline +++ + +++ 25~200mg 10 mg at bedtime sometimes useful if
patient unable to tolerate hangover

Nortriptyline + ++ ++ 50~200 mg

Imipramine ++ ++ ++ 50~200 mg

Desipramine 0 ++ + 50~200 mg

Doxepin 0 + + 10~150 mg

Trazodone +++ 0 +++ 150~400 mg Priapism has been reported in men

0=absent; + =mild; + + =moderate; + + + =marked.

Warfield CA. Principles and practice of pain management. Ist ed, New York: McGRAW-HILL. 1993; 356

Table 15. Steroid Therapy for Cancer Pain

Dose Dexamethasone® Pain

Low 2to4mgorally Soft tissue infiltration
bid-tid

Moderate 4 to 8 mgorally Nerve compression
bid-tid Visceral distension

High 4to 12 mg orally Increase intracranial
tid-qid pressure

*Alternative Steroid Agents: Methylprednisone
(Medrol) 8 mg=Prednisone 10 mg=Dexametha-
sone(Decadron. Hexadrol) 2 mg
Warfield CA. Principles and practice of pain
management. Ist ed, New York: McGRAW-HILL.
1993; 245

AR el WM A4 ARE wE AR Qi)

Amitriptyline® W& 2% (3% 25~150 mg) 5
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(4) Dextroamphetamine: v}efe] w3 23
235 FolAY, ¥ vioky A% z24g Xz g
WE-sh= Aelth

(5) Steroids: ¥4 % =4 445 Ao Bo
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25~50 mg& AT, <537 PRNezZx AM4d
o} vk}l wlgsid HEAE axprl ga At
o] & ] A=Y Al ot AY 7o &
Aol 9l&d eo)g-"rh

(7) misljof & <o

O Benzodiazepine® JFA EotE3 Z7AHo|

2 o

M

e



Z32} glent Agaql AF AH4-L A gerh 2
i FASE 393 BgFe] $uEEz B A4
7} AH8E § glov BAE ABACE ojfE AHE
A folel d ¥l oz 55 € AHI AP
2154 Adel $4g Folof ¥}

@ THE % $HAH(d :barbiturate); olA& 4F
Ao g A} gens E3deds AN
ool n] HWAlol= A3 FE 23

® diotx(Cannabinoids, §-9 tetrahydrocan-
nabinol), ¢]A& A% 24L& gIA dysphoria(E
sz, €9, A€, A9 T dles} ol oA
5 FYde BRI 2 G Al w2
He 79, FEA 237} gl

@ Cocaine; Savt3A 24 oleprlsAle} ¥-43)
S9&9 2347 dv AR &#A gl

<YME NBA %5 Yol it BRE 4>

2}) Placebo responce

G435 FASAA olF g AF & ) dde
d A2l 232 positive analgesic effect?}
vepdeoin o gt 235 U4 Jdd 539 A
=F debshe JRE o83 S vk 4A g4l
A AEE 22 JLolE E73ln placebod %4
& dAA AFEAT & AF A g Eo)
ok ALE olEA HAA(FY)A AAAE Tz
3. placebo responsed] &34 =W & 2 /&
el goz o8y £dve YAE B
2 o]4-8}x] Lolof g}

) sotel 85

A4 B F7HA 257 gAR 3284 2 o

of E9 W o}Ee W% el FaAd U o

Aol Brlsdo® $4 dAeoto odj2r) Boh ofolE
< ohEE sle 2vE F¥sA] =Y 2 ohe] 28
o o ok E RPN} UA e FEAS F
2y ol” A$ FFel e FdT At wA
A 23, AAEE 5 2 AL gojde Ageldh
webx] FA45de Al ¥t W8 aela J4
H A Felle BFAY W8 Axd g2t Ao &
ote] 5 Ao 7MY F =o) HArh TE w9
A dotel] dE T35 e g ol o] A7
de TE ke dof vpAriA 2 vleby ABAE

Fof o} Wuk. ool EE AT AT BF FAHA
& aolsin gleme BFZe) o AYsch 1Y
FAZAE cloby AEA AF Bt 22A wo

o, 4 =4 pumpst 92 AL AFY A3}

S} A a4 o) g

%3 FAgd Adde A% €559 45, o
%, AF 9 vjlekg Foyle AAHE PR} =
4] 124 ol4l= morphine 10 mg, 7~124E 4
Ql &8 FAeEe] 1/2, 2~64 Atojole 1/4~1/5, 2
A oldtille 23 FAlge dubHLeE 0.1~0.2 mg/
kg/1IV, 0.5~1.2 mg/kg/poelth. 418 ¢ 7o)
238 53] AP F4F sl Hod FAEoR
AAY AFo|HEF 44 24e W) AEs] A
Apg7)e] ofolEe] mief gAY $¥e] ¥ Foe
AL 9o, A7 T e A FII A
=2 Ase] Lr|ehe] AofelA] wieke] Fefo] Yo
stA ok

c) nE&o] o S

43 23 9 zHPAAE AFAY) A
A o o sck AR AV 28l K
A5 3 323 vd ¥F 5501 o =4 v
v}il, morphineF= W4 #H4-o Adeog 173
A o] 7 AZke] AEEFHE Hald),

F3 A7AA A9 == Aolrt g AF A9
gAgle] wiekFol dial wl$ Fulsez gzl vk
of wle} &5 Ao} MAT F4F 7)golot de)

2) si2¢in kS

# 2.9l{2-acetylmorphine)® morphined+= ¢}
2A B3 ¥ ge) dolA A A% &
7} 4AA gt ol AuielA 6-monoacetyl-
morphine®} morphine2 s H#=sE Ao o
oiifs d4eE Bugid, FT-s} AFE olgFH
morphine®c}t A LHy 2FE $4og ubE
71 A3 AFE Ao HA o] 239 o 7Y
g AE¥a9r) g+ hydromorphone(Dilaudid-HP
10 mg/ml)%-¢ sl Age] gich

IV. ZExol 23t ALE Belof 2

4 ¢ 9 A5 43 43 JEayy ¢
AW A48 (Fig. 6) (WHO analgesic ladder,



104
o \ Continue step 4
£ + Deep brain stimul,
- or hypophysectomy
2 1
5 Strong opiocid IV Taper opioids
g > _ = Continuous infusion 1
° or PCA Neurosurgery or
3 ! neurolytic blocks
K] Strong opioid PO if ve .
+ Nonopioid Ty Severe pain not
g‘ + Adjuvant reduced or is increased
& > ) and/or
< 61 : : :
> . intraspinal narcotics
: @ o or nerve block (LA)
£ 5 Strong opioid or TENS/Pisces
S B § + nonopioid . ) .
z § 8 + adjuvant If severe pain persists or increases
< and/or
‘® 4 - - —
a intraspinal opioid
gg or nerve block (LA}
5 or TENS/Pisces
B Weak opioid ) . .
= +nonopioid 1 severe pain persists or increases
+ adjuvant
2 g
he
= Nonopioid i pain persists or increases Psychologic techniques and rehabilitation to be used with above
0 + adjuvant therapies plus controt of adverse side effects of analgesic therapy

1 2 3 4 5
Therapeutic Steps

Fig. 6. A modification of the WHO analgesic ladder, which includes various other therapies that be combined
with pharmacologic therapy to provide more effective relief. Arrows suggest that if patient has se-
vere, very severe, or excruciating pain at onset, it may be advisable to omit the first two steps and
proceed to the third or fourth step, depending on the intensity and site of the pain and the availability
of skilled physicians to carry out the more complicated procedures. The techniques in steps three,
four, and five below the line are used for localized or unilateral pain. Step five is used if very severe
pain persists or increases. If the neurosurgical or neurolytic block therapy is effective the potent
opioid should be tapered to prevent withdrawal symptoms. TENS, transcutaneous electrical nerve
stimulation; Pisces, percutaneously inserted spinal cord electrical stimulation; LA, local anesthetics;
and PCA, patient-controlled analgesia. Modified from Bonica, J.J., and Benedetti, C.. Management of
cancer pain. In Comprehensive Textbook of Oncology. Edited by A.R. Moossa, M.D. Robson, and S.C.
Schimpff. Baltimore, M.D. Williams & Wikins, 1986, pp. 443-447.
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