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impaired immuane systemn, and/or infectnions; s course 1s often

process can make the manageinent of neuropathic pain difficult. [n
reneral, alteratons in nociceptor sensttivity and excitability form
the basis for neuropathic pain and for the common symptoms hype-
ratgesia, allodynia, and hyperpathia, The obyective of therapy is to
halt, attenuate, or reverse the alrered state of nocicepors. To this
end. drug therapy targets the specific molecular alterations with the
intention of alleviating the neuropathic pain: yet existing treatments
prove woetully inadequate for muny.” Although amitripryline and
pregabalin have been used successfully to treac neuropathic pain,
this paper specifically addresses the rationale for the topical use of
four agents—tetracaine, methadone, keroprofen, and gabapentin—
for the management of neurapathic pain,

ABSTRACT

Pikes Peak Hospice & Palliative Care, Inc., provides care for more
than 200 patients with terminal disease who reside at home, in
long-term care facilities, in assisted-living facilities, or in its acute-
care Inpatient Unit. Over the past 4 years, its pharmacy has evolved
to provide individualized compounded preparations to meet the
unique and complex needs of these padents. An integral part of this
evolution was development and implementation of topical treat-
ments for pain. These patients often have multiple medical condi-
tions and complicated health issues. Nearly 50% of patients in the
care of Pikes Peak Hospice receive a topical compound to treat any
of a variety of conditions, including neuropathies, muscle skeletal
pain, wound pain, agitation, and anxiety. Topical compounds give
practitioners another option in managing patent maladies and, in
many instances, compounded topicals have proven as effective, if
not more effective, than commercially available products. In some
cases, patients have been able to stop oral pain medications or re-
duce their dose because the topical preparation is so effective. All
in all, the topical preparations described in this article have been
invaluable to our patients’ comfort and an indispensable option
for practitioners.

Pain warns of a potenoal or actual noxious sumuolus and prompts
an appropriate and coordinate physieal and behavioral response.

__——— Sensory Cortex

Q— Thalamus and

Limbic System

Pain perception and response oceur on multiple levels of the ner
vous systeim: peripheral nerves, spinal cord, and brain (Figuee 1),
and neuropathic pain develops at any of these levels from chronic
abnormal neuronal processing. Nearly a decade ago, an estimated
4 millicn Americans had chronic neuropathic paing wich the rising
prevalence of diabetes, this number has probably increased.! The
primary neurological lesion of nevropathic pain can arise from
diabetes, trauma, malignancy, chronic inflaimmation, toxic drugs,

Hypothalamus

insidious, the cardinal svmprom being pain with no appacent bio- P ?rpa‘gtasl
logical purpuse.? :
(Fiven the heterogenous etiology of neuropachic pain, 1tis as- Dorsal-reot
sociated with an equally diverse and complicated array of molecu- Ganglion AE-tibars
lar changes; predictably, the resulong complex, aherrant sensory pd

C-fibers and Al-fibers

FIGURE 1.
Pathways for pain
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GABAPENTIN 5% IN PLURONIC
X LECITHIN ORGANOGEL

For 60 mL
(Gabapentin g
Purified water 5 mL
Lecithin and isopropyl palmitate solutdon 13,2 mL
Pluronic F-127 20% solution gs 60 mkL

Nore: For the following formularions, the lecithin and isopro-
pd palmitate solution can be prepared Dy mixing 0.2 g sorbic
acid, 30 g soy lecithin, and 50 g isoprapyl palmutate. The

Pluronic I-127 20% gel can be prepared by miving 0.2 ¢
sorbic actd, 20 g Pluromic F-127, and parified water to make

100 mL.

METHOD OF PREPARATION

1. Weigh the gabapentin.

2. Place the lecithin and isopropyl palmitate solution in a
at-ml. luer-ro-Tuer Iocked syringe.

3. Add the gabapentin and purified water to the syringe.

4. Bring final volume to 60 mL with Pluronic T-127
280% solution.

5. Fxchange contents between syringes 13 times.

4. Package and label.

This tormula has a beyond-use date of 30 days. Store ar room
temperature.

KETOPROFEN 10% PLURONIC
LECITHIN ORGANOGEL

For 60 mL
Ketoprofen 6g
Ethanol 95% 5.5 mL
Lecithin and isopropyl palmitate solution  13.2 mL
Pluronic F-127 20% solution qs 60 ml

METHOD OF PREPARATION

t. Weigh the gabapentin,

2. Place the lecithin and isopropy] palmitare solution ina
60-mL luer-to-luer locked syringe.

3. Add the ketoprofen and ethanol to the syringe.

4. Bring final volume to 60 wml with Pluronic F-127
20% solution.

5. Exchange contents berween syringes 15 times,

6. Package and label.

This cream-colored formuia has a beyond-use date of
6 months. Store at room temperature.
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TOPICAL ROUTE OF ADMINISTRATION

This section defines the difference between topical and transder-
mal delivery systems, discusses the characteristics of topical delivery
systems and cheir advantages, and enumerates the reasons for using
drug combinations and drugs with multiple mechanisms of action
in the treatment of neuropathic pain.

By defmition, topical delivery systems aet locally, while trans-
dermal delivery systems (c.g., fentany] patches, clomdine patches,
nicotine patches), though applied peripherally, act systemically, A
topical dosage form offers the following advantages over transder-
mal and other systemic dosage forms in treating neuropathic pain:?

* Decreased potental for drug interactions

* High concentratons of the drug ae the sice of injury
* Low systemic drug levels

¢ Alinimal adverse effecrs

* Noneed w nwate dose to wlerabilivy

The hoavailalility of topical nonsteroidal ant-intflammatory
drugs {(NSAILDs) has been reported o be generally less than 3% to
15%, while drog concenrration gt the site of administration can be
30-fold higher than with an oral dese.™* As the molecular processes
of neuropathic pain are unraveled, targeting specific pain mecha-
nistns becomes more (easible, Because different sensitizing signal
molecules acting on different receptors all contribute to the pain,
neither inhibiting a single sensitizing agent nor using one drug is
likely to completely ameliorate sensitized neurons, A muld-drug
approach ar a drug with multiple mechanisms of acovity is the most
sensible treamment. With these principles establishing the frame-
work for the treatment of neuropathic pain, the remaining sections
furnish the substance.

PATHOPHYSIOLOGY OF
NEUROPATHIC PAIN

Specialized sensory neuronal fibers known as nociceptors inner-
vate peripheral tissue, responding to noxlous sumuli and mmidating
physiological pain.” Nociceptors are categorized as small-diameter
unmyelinared C-fibers, small-diameter myelinated Ar-fibers, and
farge-diameter myelinated Ab-tibiers.” C-fibers are dominant in
clinical pain. Innocuous tactile sensation produces low-ntensity
stimuli activating Al-fihers, while high-intensicy stimuli activate
AT -fibers and C-libers, resulting in pain.* Nociceptive sensory
nerves consist of a variety of jon channels and receptors thatare
modified upon sumulation. "The three most recognized sumuli are
temperature changes, mechanical stimuli, and chemicals. These
stimuli interact with specific ion channels to activace the sensory
neuran, white other stimuli activate protein kinase A. Protein
kinase A phosphorylates sodium channels, causing reduction of the
sensory nearnn threshold; activated ion channels similarly reduce
the sensory neuron threshold.? Besides modulating ion channels
and sodium channels, noxious stimuli produce an inflammatory re-
sponse invalving infilteation of macrophages, neutrophils, and lym-
phocytes into the damaged tssue: these cells, with resident cells,
produce and release proinflaimmatory eytokines and endogenous
opioids.” Morcover, evtokines, damaged tissue cells, and surround-
ing cells upregulate the expression of cyclooxygenase-2 and nitrie
nxide synthetases. Cycloovygenase-2 produces prostanoids and
nitric oxide syntherase produces nitric oxide; nitrie oxide promotes
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vasodilagion that facilitates entrance of
immune cells and other mediators Into the
injury site. Tn other words, inflammation
causes nociceptors to become sensitized and
casily activated; this may explain the vceur-
rence of mechanical allodynia and thermal
hyperalgesia following tissue injury.”

Since inflaimmarory mediators serve an
essential role in nocicepror sensitivity, niti-
gating the inflammarory response should
reduce pain. One category of agents used to
hlock the inflammarory process is NSATDs.
NSAIDs inhibit cvclonxygenase enzymes,
thus blocking production of prostanoids
{c.g., prostaglandin 23 Diclefenac, ketopro-
{en, indomethacin, and ibuprofen are same
the INSATDs that have been used to treat
peripheral pamn. In 2007, the U8, Food and
Drug Aduinistration (FDAY approved mwoe
topical diclofenac products, Flector patch
and Voltaren gel. The pateh was approved
for the treatment ol acute pain in minor
strains, sprains, and contusions, and the
gel's approved indication was osteoarthrits
pain in joints. Oher wopical NSAIDs are
in various stages af seeking FDA approsal,
and, in the near future, additional topical
NSATDs will he available in the US.

As already mentoned, inflanmatien
facilitates access of lymphocytes, mono-
cytes, macrophages, and granulocytes to the
damaged areas; these immune cells seerete
endogenous opioids: enkephalins, dynor-
phins, and endorphins; endogencus opioids
couple to opioid receptars on nocleeptors;
inflammation causes dorsal root ganglion
wy increase the synthesis and expression of
opioid receptors (Figure 2).1% Three opi-
oid receptars. mu (p), kappa (K}, and delua
(@), mediate inhibition of pain throughout
the nervous system. Identification of apioid
receptors and elucidation of their function
in the peripheral sensory neurons have heen
areas of particular interest recently.' When
endogenous or exogenous opiaids bind
to the opioud receptor on nociceptors, G-
protein is actvated and inhibits adenylyl cy-
clase. Inhibiting adenylyd cvelase decreases
cAMP levels, and this in turn suppresses the
activity of voltage-gated sadium channels
(VGSCs), high-valtage calcium channels,
and inflammataory sensitive nonselective
cation curtents. The primary effect, how-
ever, is modulation of high-voltage caleium
channels. Thus, delivery of exogenous
opioids to neuropathic sites coald result in
significant actenmation of nerve excitalnlity
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Macrophage

Dorsal-root Ganglion

Endogenous

Opioid Peptid
P epHice Methadone )
N Spinal Cord

A4
4 oa o
(-3
4 ° Aﬁetracaine
4 Voltage-gated Sodium Channels
Lymphocyte
Opioid Receptors
vy v ¥ FIGURE 2.
Opioid recep-
tor synthesis and
expression.
B, li
Methadone Dorsal-root Ganglion
>Glutamate ‘/'\‘.
« L 4 )
4 ‘ Spinal Cord

Glycine
«7

» R
“ wn_ Gabapentin
-

Calcium Channel

FIGURE 3.
CGabapentin acts
by antagonizing
voltage-activated
calcium channels
and modulating
activity of GABA.

NMDA Receptor

Nociceptor » kg

and consequently a decrease in pain. Maorcover, exogenous opioids can work synergistically
with endogenous opicids to further suppress pain. Overall, opioids hyperpolarize nocicep-
tors, rruncate propagation of action potentials, and prevent release of proinHammatory
nevropeprides from sensory nerve terminals. The cumulative resules of these actions are
analgesia and reduction of inflamumation.®/

(¥ral opioids have been shown to be effective in treating peripheral neuropathic pan but
arc assaciared with subsrantial rares of systemic side effeces, such as constipation, dizziness,

confusion, mood changes, dry mouth, and sommnolence. )1 Several studies have shown
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Rx

Ketoprofen

KETOPROFEN/TETRACAINE 10%/5%
PLURONIC LECITHIN ORGANOGEL

Tetracaine !
Fihanol 95% 5.
Lecithin and isopropyl palmitate solution  13.2 mL
Pluronic F-127 20% solution qs 60 mL

METHOD OF PREPARATION

1. Weigh ketoprofen and tetracaine.

2. Place the lecithin and isopropyl palmitate solution in a
601l Juer-to-luer locked syringe.

3. Add the ketoprofen, ethanol, and tetracaine to the syringe.

4. Bring final volume to 60 mL with Pluronic ¥-127
20% solution.

5. Exchange contents between syringes 15 times.

6. Package and label.

This cream-colored formula has 2 beyond-use date of
30 days. Store at room temperature.

METHADONE/GABAPENTIN 0.1%/5%
PLURONIC LECITHIN ORGANOGEL

For 60 mL
Methadone hydrochloride 0.06 g
Gabapentin g
Purified water 5 mL
Lecithin and isopropyl palmitate solution 13 mL
Pluronic F-127 2(% solution qs 60 mlL

METHOD OF PREPARATION

. Weigh methadone and gabapentin.

2. Place the lecithin and isopropyl palmirare salurian in a
60-m Juer-to-luer locked syringe.

3. Add the gabapentin, methadone, and purified water to the
syringe.

4, Bring final volume o 60 ml. with Plurenic F-127
20% solution,

5. Exchange covtents between syringes 15 times.

6. Package and label.

This cream-colored formula has a beyond-use date of 30 days.
Store at room temperature,

~d—
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that ropical opioids offer a benchicial cffect in treating cutancous
ulcers, with systemic drug concentrations either undetectable or
no more than 20% of the subcutancous dose.! ™! Tn one study,
topical methadone was effective in treating wound pain.™? Besides
the benetits of topical administration already mentioned, paticnts
rreated wich topical oploids do not develop tolerance.t’ The plastic-
ity of neuropathic pain and the findings of published studics ofter a
ratotiale fur using topical oproids o treat peripheral nearopathies.

Calcium channels are implicated in neuron sensitiviry, and,
within the chronic nociceptor stimulus model, calcium ion
influx contributes to the pathological neuronal plasaaity found
in peripheral nearopathy.” Caleium assists in prowein kinase
activation, which phosphorylates a-amino-3-hvdroxy-3-methy-
H-isoxazolepropionic acid (AMPA) and Nmcthyl-n-asparate
(NMDIA) receprors. Phosphorylation of AMPA and NMDA recep-
tors increases synaptic efficiency.” Antiepileptics represent one
class of agents that afteer calcium channels. Antiepileptics display
several modes of action for the treatment of neuropathic pain.
Gabapentin is probably the most widely recognized for ies efficacy
in this applicanien. [ts exact mechamism in relieving such pain has
not been fully elucidated, but it does antagonize volrage-activated
calcium channels {a28 subunit) and modulates acavity of ganima-
aminoburyric acid {GABA)L an inhibitory neurorransmireer.”™
The exact contribution of modulating GABA activity is still being
investigated. but antagonizing veltage-activated calcium channels
reduces caleiam induy inte the cell, which prevents neuron sen-
sttivity (Figure 3). Clinically, gabapentin's antinociceptive action
atrenuates mechanical and thennal hypersensiovity in peripheral
neuropathic pain.™

Besides inhihition dhrough interference in calcium-mediated
activation, NMDA receprors can be blocked direetly. NAMDA
receptors are ligand-gared and volrage-dependenr ion channels,
requiring both an appropriate ligand and appropriate current tor
activation. The excitatory neurotransmitier gluramare is the most
commonly recognized ligand for NAMIDA recepror activation.””
Nocicepror terminals release glutamate i response to noxious
stimuli. If the stimulus exceeds the nearenal threshold, the neuron
depolarizes. When the membrane depalarizes, gluramare and
glyeine bind to an NMDA receptar, the recepror is activated, the
receptor facilitates sodium and calcium 1on influx and potassium
efflux, and the neuron further depolarizes (Figure 3).°° At the siee
of imury and during the nociceprive transfer of information, not
(ml}-' are NMDA receprors acrivared, but they also are upregulated.
which turthers sensitization. Under physiological conditions, inter-
cellular magnesium hlocks NMDA receptor activity, but magne-
sium binds weakly when the membrane is depolarized and, thus, in
pathological condittons, magnestum inhibits the receptor less.

NMIDIA receptors represent a relatively new drug target for the
treatment of nearopathic paing Current research seeks o develop
an NMDA anwgomst that will act specifically to Block the pain
process and not cause undue side effects. Studies show that NMDA
antagonists mitigate neuranal sensitzation and long-term poten-
tiation and may lead to long-term neurenal resetting or downregu-
lation. In other words, NMDA antagonists may diminish pain and
correct underlying pathological processes.

Available exogencus NMDA antagonists include methadone,
dextromethorphan, ketamine, and memantine. Methadone provides

www.IJPC.com
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a supertor pharmocodynomice profile
because it acts not only as an NWMDA non-
competitive antagonist but also as an opioud
agonist,

Under physiological conditions, the
sensitized and excited rerminal end of
nociceptors resules in generation of action
porentials being cransmitted via VGSCs
along the sensory nerve axons, VGSCs are
obligatory for the initiation and propaga-
tion of action potentials.” This conmiuni-
cation syvstem transfers information from
the sensory nerve terminal to the dorsal
horn and from the dorsal hoen to the spinal
eord, then to the thalamus and ultimately to
the correx {see Figure 1374 In nearopathic
pain, however, V(35Cs convey unwar-
ranted signaling, uwsually spontnecus and
unprovoked (Figure 2).% Besides gencerat-
ing unwarranted action potentials, VGSCs
have an exaggerated response to innocuous
stimuli, allodynia and noxious stimuli, and
hyperalgesia; acoumulation of aberrant
VGSUs ar the site of injury also may ac-
count for neuronal vperexarability and
instability.”" "I herefore, anesthetics, which
block VGSCs, mitizate unsolicited action
potentils, prevent activiadon of accuinu-
lated channels, and reduce pain. Taopical
anesthetics (i.e., tetracaine, hidocaine, car-
bamazepine, mexiletine) show unequivocal
cvidence of alleviating pain in damaged tis-
sue.’ This approach has proven efficacious
with lidocaine patches ™

In neurapathic pain, all these molecular
incchanising arc wrregular, which resules
in long-term neural plasticity: neuronal
change manifeses following repeared
activation of nociceptive pathways 1345
‘T'he culminarion of these changes makes

the nociceptive system more sensitive to
subsequent stimuli, producing the clinical
syndromes of allodynia and hyperaigesia

PHARMACOLOGICAL
TREATMENTS FOR
NEUROPATHIC PAIN

Based on the molecular changes in
neuropathic pain and specific drugs that can
inhibit or alter these changes, the rationale
for drug treatment becomes fairly linear.
Either a combination of drogs with differ-
ent mechanisms of action {e.g., methadone,
tetracaine) should be used. or a single drug
with multiple maodes of actions (e.g., metha-
done).

The vehicle to use will depend on
whether the skin is intact or compromised.
For intace skin, a Pluronic lecithin argano-
gel (PLOY) or ather penetrating gel will
work well, Penetration enhancers, such
as ethanol or D-limonene, may be used
to increase absorption. Caution should be
exercised in applying these gels ro the jaw-
line or face, because application in these
arcas has been shown to result in significant
systemte absorption.

Surgical gels or Manuka honey work
well as vehicles on compromised skin such
as wounds. Manuka horey has the added
henelits of being antimicrobiai. a mild de-
brider, and a good barrier,

Table 1 shows the most commeon
combinations, strengths, and vehicles used.
It desired, the strengths may be increased
tor some of the formulatons, but higher
voncentrations are usually not needed to
achiese a therapeutic resule, and at higher
concentrations working with and maintain-

TABLE 1. Topical Pain Preparations Most Frequently Used to Treat
Patients of Pikes Peak Hospice & Palliative Care, Inc.

Drua Stren
Methadone/Tetracaine

Methadone/Ketoprofen

Keroprofen

Tetracaine 5%

PLEOY = Pluconie leeichin argarogel

waws IJPCLoom

0.1-1%/5%

0.1-1%/10%

Vehicle
Honey, surgical gel, PLO

PLO

Honey, surgical gel, PL.O

ing the stability of the vehicles become
more difficult, As mentioned in the intro-
duction, other combhinations of medications
have been and can be used; the combina-
tions listed here have heen clinically suc-
cessful and their molecular targets indicare
that they address muluple abnormal sites
1 the nearopathic pain process, The
agents used most frequently to treat pain in
paticnes of Pikes Peak Hospice & Palliarive
Care, Inc. are the following:

* Cabapentin: long recognized for i ef-
ficacy in neuropathic pain

* Ketoprofen: exeellent skin penetration;
effectiveness in topical pain relief docu-
mented in numerous studies

¢ Methadone: dual activity as opioid
agonist and NMDA antagonist, thus
addressing nenropathic abmormaliries at
rwo distinet sies

* Vetracaine: more favorable pharmacoki-
netic propertics than lidocaine with less
skin irritaton

CASE REPORTS
Case 1

Patient LM, a 79-year-old white woman,
was admitted to hospice with a diagnosis
of pulmonary hypertension. On adinission,
one of the patient's primary problems was,
“My nght lower leg is my rrouble spot.”
The practitioner recorded the pain as
“severe, shooting pain across the anterior
lower leg that is very bothersome.” To
contral the pain, the patient had heen
treated with nortriptyline 23 mg at bednme
and hvdrocodone/acetaminophen 57300
mg as needed. The patient continued on
oral medications but the pain remained; the
practitioner added PLO) gabapentin 5%, to
be applied 2 ml. twice daily to the pa-
tient’s lower leg, "T'he next day, the patient
reported no pain in the right lower leg, and,
npon assessment 2 wecks later, the patient
reported that, following treatment with the
P10y gabapentin, her leg pain had de-
creased froma level K of 10ta 2 to 3 of 1O,

Case 2

Paciear EH, a S4-vear-old white woman,
was admitred o hospice with a diagna-
sis of terminal colon cancer. As a result
of chemotherapy, the patient developed
bhilateral peripheral neuropathies in the
hands and fect, and at the time of admis-
sion the patient’s hands and feet could not
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METHADONE/KETOPROFEN 0.1%/10%
PLURONIC LECITHIN ORGANCGEL

METHADONE/TETRACAINE 0.5/5%
x IN HONEY

For 60 mL For 60 mL
Methadone hydrochloride g Ketoprofen 6g
‘Tetracaine hydrochloride g Methadone 0.06 g
Purified water mL Ethanol 95% 5.5 mL
Honey mL Lecithin and isopropyl palmitate soludon  13.2 mL
Pluronic F-127 20% solution qs 60 ml.

METHOD OF PREPARATION
1. Weigh methadone and tetracaine hydrochloride. METHOD OF PREPARATION

2. Weigh out honcy in beaker with stir bar. >
¥ . . . 1. Weigh ketoprofen and methadone.
3. Add methadone hydrochloride, tetracaine hydrochloride, = . . . L
: ’ 2. Place the fecithin and isopropyl palmirate solution in a
arid water to the beaker. :
4. Heat mixture until methadone and retracaine dissolve in 80-mL, Juer-to-luer locked syringe,
I ' c ady i} S5Ol E .
“ 3. Add the ketoprofen, methadone, and ethanol to the syringe.

the hQnE}‘. . 4. Bring final volume to 60 mL with Pluronic F-{27
5. Pour inte a 60-ml, syringe. 0% solati
6. Mix well. o,y sorution.

3. Exchange contents between syringes 15 times.

6. Package and label.
STABILITY

This formula has a beyond-use date of 30 davs. Store at room _
l ’ STABILITY

temperature. h )
This cream-colored formaula has a beyond-use date of 30 days.
Store at room temperature,

METHADONE/TETRACAINE 0.5%/5%
FLURONIC LECITHIN ORGANOGEL

METHADONE 0.1% PLURONIC LECITHIN
For 60 mi.

Methadone hydrochloride For 60 mL

Tetracaine g

Ethanol 95% 2.5 mL Methadone hydrochloride 006 g
Lecithin and isopropyl palmitate solution 13 mL Lecithin and isopropy] palmitate solution 6.6 mL
Pluronic F-127 20% soludon s 60 ml, Pluronic F-127 20% solution qs 60 mL

METHOD OF PREPARATION I

1. Weigh methadone.

2. Phace the lecithin and isopropyl palmitate soludon in a
60-ml. luer-to-Tuer locked syringe.

3. Add the methadone o the syringe.

4. Bring inal volume ro 60 mL with Pluronic F-127
20% solution.

| METHOD OF PrEPARATION ]
1. Weigh methadone and retracaine.
2. Place the lecithin and isopropyl palmitate solution in a
60-ml luer-to-fuer locked syringe.
3. Add the methadone hyvdrochlonde, tetracaine, and ethanol
to the syringe.
4. Bring o a final valume of 60 mL with Pluronic F-127
20M% solution.
5. Exchange contents between syringes 15 times.
6. Package and abel.

STABILITY

This cream-colored formula has a beyond-use date of 30 days.
Store at room temperature,

5. Fachange contents between syringes 15 times.
6. Packige and label,

STABILITY

This formula has a beyond-use date of 30 days. Store at room
temperature.
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FEATURE

be touched without causing excruciating
pain. To control the pain, the paticnt was
taking oxycodone/acetaminophen 7.5/750mg
every 4 hours as needed, tramadol 1 tablet
every 4 hours, and transdermal fenta-

nyl 25 meg patch, applying 1 patch and
changing every 72 hours. The neuropathy
persisted despite oral and wansdermal
opioid administration. Oral and transder-
mal medications were continued, and the
patient was started on PLO gabapentin
5% to be applicd 1 mL to each hand and
foot twice daily. Three days later, the pa-
tient reported that the pain was improved,
and the staff said they could touch and
move the patient’s hands and feet without
causing pain. Ten days after starting the
PLO gabapentin, the patient reported that
the pain level in her hands and feet had
decreased from an 8 to 9 of 10 taa 2 of 10.

Case 3

Patient RH, a 91-year-old woman, was
admitted to hospice with a diagnasis of
debility. Cardiovascular disease, pulmonary
disease, and typc 2 diabetes have contribut-
ed to her decline. The patient has bilateral
peripheral neuropathies in her legs due to
her diabetes. At admission, she was not on
any medication to treat the neuropathy.
The hospice practiioner prescribed PLO
methadone/tetracaine 0.5/5%, applied 2 to
3 mL to each leg twice daily. Several days
later, the patient reported her pain level
had declined from a 7 of 10 to a 0 of 10,
and that she routinely gets about 15 hours
of pain relief after applicadon of the PLO.

Case 4

Patient VF, a 61-year-old woman, was
admitted to hospice with a diagnosis of
malignant breast cancer. The patient expe-
rienced wmor eruptions in 80% of her an-
terior chest and 40% of her right posterior
chest. Two of the tumors, one anterior and
one posterior, spontaneously erupted and
bled, and eventually scabbed. 'I'he patient
rated her pain level at a background of 7
of 10, and sometimes as severe as 10 of 10.
Treatment with Oxycontin 40 mg, 1 rablet
twice daily, improved the pain, but she
continued to experience episodic pain at a
level of 8 of 10 in her anterior and posterior
chest. To the patient’s regimen the pracri-
tioner added methadone/tetracaine (.5/5%
in Manuka honey, to be applied 4 to 5 mL
to open lesions every dressing change.

After the honey compound was applied, the
patient reported her pain level dropped to O
of 10, and the pain relief lasted 24 hours.
The formulations used in treating these
patients’ pain are included in this article.

CONCLUSION

Pikes Peak Hospice & Palliative Care,
Inc., carcs for more than 200 patients with
terminal disease who reside at home, in
long-term care facilities, in assisted-living
facilities, or its acute-care Inpatient Unit.
Over the past 4 years, the hospice phar-
macy has evolved to provide individualized
compounded preparations to meet the
unique and complex needs of our patients.
An integral part of this evolution is the
development and implementation of topical
treatments for pain. As illustrated by the
case presentations, paticnts in hospice care
often have multiple medical conditions and
complicated health issues. Nearly 50% of
our patients receive a topical compound to
treat any of a number of conditions, includ-
ing neuropathies, muscle skeletal pain,
wound pain, agitaton, and anxiety. Topical
compounds give practitioners another op-
tion in managing patient maladies and, in
matiy instances, compounded topicals have
proven as cffective, if not more effective,
than commercially available products. In
some cases, patients have been able w stop
oral pain medications or reduce their dose
because the topical preparation is so effec-
tive. All in all, the topical preparations de-
scribed in this article have been invaluable
o our patients’ comfort and an indispens-
able option for practitioners.

REFERENCES

1. Bennett (]. Neuropathic pain: New
insights, new interventions. Haosp
Pract 1998, 33(10): 95-98, 101-104,
167-110.

2. de Leon-Casasola OA. Multimodal
approaches to the management of
ncuropathic pain: The role of topical
analgesia. J Pain Symp Manage 2007,
33(3) 356-364.

3. Dworkin RH, O’Connor AB, Back-
onja M et al. Pharmacologic manage-
ment of neuropathic pain: Evidence-
based recomunendations. Pain 2007,
132(3): 237-251.

4. Sawynok J. Topical analgesics in neu-
ropathic pain. Curr Pharm Des 2005;
11(23): 29953004

wn

10.

11.

12.

13.

14.

15.

16.

17.

Heyneman CA, Lawless-Liday C,

Wall GC. Oral versus topical NSAIDs
in rheumatic diseases: A comparison.
Drugs 2000; 60(3): 555-574.

Waoolf CJ, Salter MW. Neuronal
plasticity: Increasing the gain in pain.
Science 2000; 288(5472): 1765-176%.
Millan MJ. The induction of pain: An
integrative review. Prog Neurobiol
1999; 57: 1-164.

Doubell TP, Mannion R}, Woolf (]J.
The dorsal horn: State dependent
sensory processing, plasticity and

the generation of pain, In: Wall PD,
Melzack R, eds. Textbook of Pain. 4th
ed. Edinburgh: Churchill Livingstone;
1999; 165-181.

Carpenter K], Dickenson AH. Molecu-
lar aspects of pain research. Pharmaco-
genomics J 2002, 2(2): 87-95.

Stein C, Schifer M, Machelska H. At-
tacking pain at its source: New perspec-
tives on opioids. Nat Med 2003; 9(8):
1003-1008.

Ritmer HT., Brack A, Machelska H et
al. Opioid peptide-expressing leuka-
cytes: Identification, recruitment, and
simultaneously increasing inhibition

of inflammatory pain. Anesthesiology
2001; 95(2): 500~-508.

Machelska H, Stein C. Immune mecha-
nisms in pain control. Anesth Analg
2002; 95(4): 1002-1008.

Kraus J, Borner C, (fiannini E et al.
Regulation of mu-opioid receptor gene
transcription by interleukin-4 and
influence of an allelic variadon within

a STAT6 transcription factor bind-

ing site. J Biol Chem 2001; 276(47):
4390143904,

Stein C, Machelska H, Schifer M.
Peripheral analgesic and anti-inflam-
matory effects of opicids. Z Rheumaro!
2001; 60(6): 416-424.

Gilron I, Bailey JM, '1'u D et al. Mor-
phine, gabapentin, or their combination
for neuropathic pain. N Engl | Med
2005; 352(13) 1324-1334.
Rowbotham MC, Twilling L, Davies
PS et al. Oral opioid therapy tor chron-
ic peripheral and central neuropathic
pain. N Engl J Med 2003; 348(13):
1223-1232.

Twillman RK, Long TD, Cathers TA
ct al. Treatment of painful skin ulcers
with topical opioids. | Pain Symptom
Manage 1999; 17(4): 288-292.

www.IJPC.com

International Journal of Pharmacentical Compounding

Vol 12 Wo. 3 | May/une 2008 189

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




-

Reproduced with pérmissioh of thé 6opyfight rowner.r Furtrher reproduction prohibited without permission.

¥ FEATURE

METHADONE/TETRACAINE 0.1%/5%
IN SURGILUBE

Rx

Methadone hydrochloride

“letracaine hydrochloride ig
Purified water 5 mL
60 mlL

Surgilube qs

METHOD OF PREPARATION

1. Weigh methadone hydrochloride and tetracaine hydrochlo-
ride.

- Fill luer-to-Tuer lock 60-mL syringes hatt-full of Surgilube.

. Add methadone hydrochloride and tetracaine hydrochloride
o Surgilube, along wich 5wl of purificd water.

. Bring to volume of 60 mi with Surgilube,

5. Place piston into syringe and eliminate air.

6. Exchange content between syringes 15 times.

STABILITY

This gel tormula has a beyond-use date of 30 days. Store in
refrigerator

Rx

Tetracaine

el b

TETRACAINE 5% IN PLURONIC
LECITHIN ORGANOGEL

For 60 ml.

Ethanol 95% 2.5 mL
Lecithin and isopropy] palmitace solution 6.6 mL
Pluronic F-127 20% solution gs 60 ml,

METHGD OF PREPARATION

1. Weigh tetracame.

2. Place the leaithin and isopropyl palmitate solution in a
60-mL huer-to-luer locked syringe.

3. Add the tetracaing and ethanol to the syringe.

4. Bring final volume to 60 mL with Plurenic F-127
20% solution.

5. Exchange contents hetween syringes 15 times.

&. Package and label.

STABILITY

"This formula has a beyond-use date of 30 days. Store at room
ternperature.
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