Make the Pain Go Away

Pediatric Pain Management: Update for Pharmacists
Part IT — Nonopioid and Adjuvant Analgesics

By Victoria Tutag Lehr, B.S. Pharm, Pharm.D.

Learning Objectives:
1. Describe the common visceral, somatic and neuropathic pains present in the pediatric
population.
List the common types of neuropathic pain affecting children and adolescents.
Identify patients with pain that is likely less sensitive to opioid analgesics.
List the nonopioid and adjuvant analgesics commonly used for pediatric patients.
Define the pharmacist’s and technician’s role in assessing and monitoring pediatric
patients receiving nonopioid and adjuvant analgesics.
Develop an appropriate analgesic regimen for a child given specific patient factors.
Identify children at risk for adverse effects of nonopioid and/or adjuvant analgesics and
recommend strategies for prevention.
8. Counsel patients, parents and caregivers on safe and effective use of nonopioid/adjuvant
analgesics, including acetaminophen, nonsteroidal anti-inflammatory agents (NSAIDs),
gabapentin, pregabalin, tricyclic antidepressants (TCAs), duloxetine and topiramate.
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Introduction and Background

Failure to adequately treat or prevent pain during infancy or childhood may have detrimental
effects on a child’s development and result in enhanced pain responses later in life.'> Adequate pain
management throughout the continuum of life is an expectation in health care.”® Pharmacists and
pharmacy technicians have an integral role in pain management for the pediatric patient. The
development of pharmacologic therapies has expanded options for providing safe and effective
relief of pain and anxiety.®”

The pharmacist can make important contributions to care of these children, including, but
not limited to, selection and monitoring of pharmacologic therapies, adverse effect management and
providing education to the patient/family and other members of the health care team.>® Technicians
can identify these children and their families and refer them to the pharmacist for additional
counseling. Technicians can also ensure that the correct size dosage administration device is
provided with oral liquids and become competent in compounding extemporaneous formulations.

The importance of assessing pain for infants and children was discussed in part I of this
continuing education series on pediatric pain management." Pain assessment can be challenging for
infants and young children due to limitations in their ability to verbalize location, extent and
intensity of pain. A review of pain assessment tools is included.

Data is accumulating on use of analgesics for prevention and treatment of pain in the
pediatric population.”" This second article in the series will focus on nonopioid and adjuvant
analgesics. These include use of acetaminophen and nonsteroidal anti-inflammatory agents
(NSAIDs) for musculoskeletal pain.* Syndromes with a neuropathic component, such as chronic
regional pain syndrome (CRPS), radiculopathy, fibromyalgia and migraine, may respond pootly to
opioids.'""* Tricyclic antidepressants (TCAs), serotonin reuptake inhibitors (SSRIs),
serotonin/norepinephrine reuptake inhibitors (SNRIs, e.g., duloxetine) and anticonvulsants
(gabapentin, pregabalin and topiramate) target multiple nerve mechanisms of pain.”” Pharmacists



caring for children and adolescents must strive to become competent in the selection and
monitoring of these pharmacologic therapies.

Mechanisms and Clinical Characteristics of Pain

Mechanisms of pain may involve somatic (soft tissue and bone), visceral (abdominal organs),
and neuropathic (nerve tissues).” An overview of pain mechanisms, common clinical presentation
and effective medications for children and adolescents is included in Table 1. Identification of the
mechanism of pain will assist clinicians in selection of the most effective pharmacologic
interventions. It is important to remember that at any time the patient may also experience a
combination of pain types. This situation indicates multiple medication therapy.

Pain lasting longer than six weeks and up to three months, or beyond the expected duration
for healing, may be classified as chronic pain.” Referral to a multidisciplinary pediatric pain
management program may be beneficial in these instances. Secondary to the multidimensional
nature of pain affecting the psychological (mood, relationships, self-esteem), as well as physical
aspects of the patient’s life, it is often impossible for one clinician to address all of these aspects.

The presence of dedicated multidisciplinary pain management centers for children and
adolescents is increasing across North America."”” Many children with chronic pain conditions have a
parent or family member with a pain history, such as migraine headache, lower back pain or
shoulder/neck pain.'® Implications to practice are to include parents and families in pain
management interventions and education to assist children in coping. In addition, clinicians may be
able to identify children at risk for chronic pain conditions. Children with chronic pain conditions
may experience adverse physical, emotional and social consequences into adulthood as a result of
fatigue sleep disorders and generalized pain.'” They also tend to have greater symptoms of anxiety
and depression.'® This data indicates the need for treatment and early intervention, as well as
continued follow up.

Table 1. Overview of Pain Mechanisms and Medications for Children and Adolescents

Pain Clinical Features Common Causes Medications
Mechanism
Bones: localized, Surgical procedures, Acetaminophen,
dull or aching; lacerations, sprains, corticosteroids, NSAIDs,
Somatic movement wotrsens dislocations, oploids, topical and
Soft tissue: localized, fractures/trauma, subcutaneous local anesthetics
tender to touch tumor-bone metastases
Abdomen: deep, Bowel ischemia, bowel Corticosteroids, intraspinal
squeezing, pootly obstruction, peritonitis, | local anesthetics, NSAIDs,
localized ovarian cysts, bladder opioids
. distension, tumors
Visceral ..
Nausea/vomiting,
bradycardia,
hypotension *
sweating
Burning, shooting, Fibromyalgia, Chronic AED:s: gabapentin and
Neuropathic stabbing, shock-like; | Regional Pain Syndrome | pregabalin

Allodynia: pain on
light touch.

(CRPS), migraine,
trigeminal neuralgia,

TCAs: amitriptyline and




herniated discs, diabetes, | Nortriptyline

1 or | in pain HIV, post-herpetic

perceptions; may neuralgia, SSRIs: fluoxetine treatment
occur at site distant chemotherapy/radiation

from injury SNRIs: venlafaxine and

duloxetine;

Opioids (£): tramadol and
methadone

Ketamine

Selected Chronic Pain Syndromes in Childhood and Adolescence: A Brief Overview

Children and adolescents often present with a variety of chronic pain syndromes that appear
to be similar; however, they may differ in presentation or prevalence from the adult population."”
Many of these syndromes are neuropathic in origin."”*' Neuropathic pain is caused by a lesion or
dysfunction of the nervous system.” Pharmacological therapy that has been successful for pediatric
patients combines nerve blocks and nonpharmacologic interventions, such as physical therapy and
behavioral modification. A multidisciplinary program integrating these approaches is optimal.”"
Most of this data has been extrapolated from the adult population. Studies in the pediatric
population are limited.

Pediatric patients with cancer may experience neuropathic pain from tumor infiltration or as
a complication of treatment.” Children may also develop phantom limb pain after amputation.'””’
Other types of neuropathic pain conditions that occur within the pediatric population are headache
syndromes (migraine and tension), orofacial pain, trigeminal neuralgia, Bell’s palsy occipital neuralgia
and glosspharyngeal neuralgia.””** Dental pain is more common than trigeminal neuralgia among
children.” Many cases of orofacial pain in children may also be myofascial in origin.”

Fibromyalgia (FM) is a chronic central pain disorder characterized by multifocal pain and
other symptoms, such as fatigue, insomnia, cognitive and memory impairment, and impaired
functioning." Juvenile primary fibromyalgia syndrome (JPFS) is characterized by chronic widespread
musculoskeletal pain, multiple tender points, sleep difficulties, fatigue, headaches and irritable bowel
symptoms.”® Approximately one out of every six FM patients is under the age of 18 years old. Goals
of therapy are to improve sleep (usually with a low-dose TCA) and pain management with
NSAIDs.” Exercise and behavioral therapy to improve coping and decrease anxiety and depression
are important components of treatment. Overall adherence with therapy by adolescents is poor.”?’

Complex regional pain syndrome (CRPS type I), formerly known as reflex sympathetic
dystrophy, has been well documented in children as young as two years of age."”” This condition
usually develops after a minor trauma, such as bumps, sprains, fractures or surgery with a small or
nonapparent nerve lesion at an extremity. The child develops painful symptoms out of proportion to
the trauma."”

CRPS type 11 occurs after trauma with a large obvious nerve lesion.'””’ Females are affected
three times more frequently than males. The number of CRPS cases among adolescents and young
adults is increasing. Therapy consists of TCAs, gabapentin, local anesthetic epidural injections and
low-dose ketamine with cognitive behavioral therapy, physical therapy and transcutaneous electrical
nerve stimulation (TENS) ."” Safety and efficacy studies in pediatric patients are lacking. Evidence is
from experience and case reports, and extrapolated from adult data.”?!




Long-term outcomes of treatment of pain syndromes in pediatrics are limited by several
factors, including difficulties in obtaining an adequately powered sample size for a study. These
children have rare conditions and do not present with the same type of symptoms, severity or acuity.
Therefore, it is difficult to design a study to produce valid results. The importance of collaborating
with other centers must be explored to obtain increased study populations and overcome other
barriers of pediatric analgesic research. We cannot continue to rely on using adult data for children
and adolescents. The rapidly changing pharmacokinetics and pharmacodynamics of the child during
growth, as well as the plasticity of the developing neuronal tissue, must be considered when
determining analgesic dosage regimens.”””’ The pharmacist should continue to review new data in
the literature as this area of practice is rapidly evolving.

Role of Nonopioid Analgesics

Opioids may be used successfully for managing chronic noncancer pain with careful review
of risk factors for abuse/diversion and supetvision of use. However, their use for neuropathic pain
remains controversial and weak evidence supports significant pain relief with long-term oral
therapy.'”'* Many parents/children discontinue opioid use secondary to adverse effects or lack of
effects.” Studies are short-term and from the adult population.'**

Nonopioid analgesics (NSAIDs) and acetaminophen are the first step on the World Health
Organization (WHO) ladder for management of mild or moderate cancer pain.”' These agents
should be considered for initial analgesia for mild to moderate pain. Ketorolac, a NSAID available
for IV administration, is effective for moderate to severe pain.** Acetaminophen and NSAIDs are
effective for somatic (soft tissue and bone) pain and NSAIDs have been used for visceral pain.*”'
Overall neuropathic pain is relatively opioid insensitive or may be partially opioid sensitive." >
Selected patients with fibromyalgia and CRPS may respond to NSAIDs."**

Acetaminophen and NSAIDs have opioid-sparing effects and are available as opioid
combination products (e.g., codeine, hydrocodone).”” These agents used with opioids may decrease
opioid side effects, including constipation, nausea, vomiting and sedation.” Consider the nonopioids
whenever a child has a contraindication to opioids or presents with a pain condition that may be
partially opioid or completely insensitive.’

Acetaminophen

Since reports emerged during the 1970s on the association between aspirin and Reye’s
hepatic encephalopathy in children, acetaminophen became the most commonly used analgesic for
mild pain in pediatric patients.”* Acetaminophen has a well-known safety and efficacy profile in
children.”** Analgesia is via potent inhibition of prostaglandin synthesis within the central nervous
system (CNS), in addition to blockade of generation of nociceptive impulses.*”” Acetaminophen
antagonizes N-methyl-D-aspartate (NMDA) and substance P in the spinal cord, yet lacks anti-
inflammatory propetrties. The recommended oral dose of acetaminophen is 10 to 15 mg/kg every 4-
6 hours (limit 75 mg/kg/day for children, or 4,000 mg daily for adults). >

Rectal administration of acetaminophen produces delayed and erratic absorption.”** Avoid
the rectal route of administration unless specifically discussed with the parent/caregiver, as it may
result in supratherapeutic dosing.” The usual single rectal dose for acetaminophen of 35-45 mg/kg
should produce adequate serum concentrations for analgesia. Rectal administration prolongs
clearance of acetaminophen; therefore, increase the dosing interval to every 6-8 hours.” If additional
rectal doses of acetaminophen are needed, limit subsequent doses to a maximum of 20 mg/kg/dose
to minimize accumulation.”””

Hepatic toxicity has occurred with excessive dosing and/or chronic use of acetaminophen in
children.*" Caregivers must be informed of risks of excessive dosing of this ubiquitous analgesic



available in numerous formulations.” Technicians can direct patients/caregivers to the pharmacist
for reviews of medication profiles to screen for multiple sources of acetaminophen prior to
purchasing over-the-counter (OTC) products. Concomitant administration of acetaminophen from
OTC and prescription products can result in excessive dosing and hepatotoxicity.'"* Pharmacists
must inquire about all products that the child is taking to avoid potential toxicity.

Nonsteroidal Anti-inflammatory Agents (NSAIDs)

NSAIDs are useful in treating acute pain from various causes, including trauma, surgery and
inflammation.” Postoperatively, IV ketorolac can improve analgesia for a child without contributing
to opioid adverse effects.”* NSAIDs inhibit cyclooxygenase (COX) 1 and 2, blocking prostaglandin
and thromboxane synthesis both centrally and peripherally.” The benefit of selecting COX-2 is a
lower risk of gastrointestinal and hematologic adverse effects.

Adverse effects have been also been reported with this class of NSAIDs agents in children.”
Secondary to potential cardiovascular toxicity, paucity of pediatric data and higher cost, the selective
COX-2 NSAID:s (e.g., celecoxib) are not recommended for routine analgesia.”* Celecoxib is
primarily prescribed by pain management specialists, pediatric rheumatologists or orthopedic
surgeons.’*"" Currently, eight nonselective NSAIDs (etodolac, ibuprofen, indomethacin, ketorolac,
meloxicam, naproxen, oxaprozin and tolmetin) and one selective COX-2 NSAID (celecoxib) are
Food and Drug Administration (FDA)-approved pediatric indications.* Others (e.g., sulindac) are

used off-label.* NSAIDs commonly used to treat pain in children and adolescents are reviewed in
Table 2.

Table 2. NSAIDs Commonly Used as Analgesics for Children and Adolescents

Nonselective Cycloxygenase (COX)-1 and -2 Inhibitors

NSAID Dose/Frequency/Route Considerations
4-10 mg/kg/dose, every e  Oral liquid: 20 mg/mL; tablets: 200,
6-8 hours, oral or IV 400, 600 & 800 mg. Limit: 3.2 g/day
adult
Ibuprofen e IV injection: 100 mg/mI. Caldolor®

e Many OTC formulations

e Not recommended for children
under three months of age

0.5 mg/kg/dose, every six e Max dose for patients under 50 kg =

hours, IV (oral not used 15 mg; more than 50 kg = 30 mg
for pediatrics) e Avoid use for longer than five days
Ketorolac e Loading dose no longer
recommended

e Off-label use for those under two
years of age

5-7 mg/kg/dose, every 8- | o  Oral liquid/tablets

12 hours, oral e OTC formulations not approved for

Naproxen those under 12 years of age
Juvenile rheumatoid

. e Avoid sun exposure in children with
arthritis (JRA): 10-15

JRA taking naproxen (12 percent




mg/kg/day divided in two have blisteting skin reaction-
doses (max dose: 1 g/day) pseudoporphyria)
Adnlt: 250-500 mg, limit
1,250 mg/day
2-4 mg/kg/day dividedin | e Tablets: 150, 200 mg
two doses, oral e Alternate NSAID with twice daily
(fn?X dose: 6 mg/kg/day), dosing to improve adherence with
Sulindac limit 400 mg/day) school schedule or lack of response
' to first-line NSAIDs
Aé_[”/t'. 150-200 mg twice e Michigan Medicaid formulary
daily (max dose: 400 NSAID
mg/day)
Selective Cycloxygenase (COX)-2 Inhibitors
NSAID Dose/Frequency/Route Considerations
> 2yrs: JRA e Capsule: 50, 100, 200, 400 mg
> 10 kg to <25 kg: 50 mg (generic)
twice daily oral _ e Consider when patient lacks
> 25 kg: 100 mg twice response to nonselective NSAIDs
daily , e Michigan Medicaid Carve-Out drug
Off-label use for analgesia benefit
e MIChild — HMO requires pre-
Celecoxib approval/ derponstratiqn of failure or
side effects with first-line agents
e DPossible | GI/renal side effects vs.
nonselective NSAIDs; continue to
monitor, serious side effects (e.g.,
disseminated intravascular
coagulation in children with JRA)
e Use with caution in CYP2C9 poor
metabolizets
Celecoxib

Celecoxib, a selective COX-2 inhibitor continues to be used for adults and children with
theumatoid arthiritis.”’ Celecoxib has been effective for children with cancer pain and chronic pain
syndromes (e.g., fibromyalgia, CRPS) or those failing to respond to first-line nonselective NSAIDS.*
Children with sulfonamide hypersensitivity may cross-react to celecoxib, underscoring the
importance of a thorough allergy history."

Ibuprofen

Ibuprofen, a nonselective inhibitor of COX-1 and -2 isoforms is the most commonly
prescribed NSAID for pediatric patients.”** A single dose of ibuprofen provided better analgesia
than acetaminophen or codeine in children with acute musculoskeletal pain from minor injury in a
prospective double blind randomized placebo controlled trial.”> There were several limitations to the



study, including only 52 percent of subjects reported adequate analgesia 60 minutes after dosing,.
The investigators concluded that ibuprofen alone might not provide sufficient pain relief in
musculoskeletal trauma. There was no difference in frequency of adverse effects among the three
study analgesics. The types of injuries sustained by children in the study might have warranted more
aggressive analgesic management, including repetitive dosing, or stronger opioid or combination
therapy.

Ibuprofen was demonstrated to be more effective than acetaminophen for pain from
tonsillitis and migraine.””*’ The usual oral dose of ibuprofen is 4-10 mg/kg every 6-8 hours, with a
maximum daily dose of 40 mg/kg (not to exceed 3.2 g/day in adults). Ibuprofen is available in
several oral liquid and tablet strengths without a prescription.” Routine analgesic use is not
recommended in ages under three months secondary to limited data. High potential exists for
dosage errors and product confusion. As with acetaminophen, clinicians must provide parents and
caregivers with clear instructions.

Ketorolac

Ketorolac is a parenteral NSAID approved for analgesia in patients older than two years of
age.* It has been used for children less than two years of age, despite sparse data regarding safety in
this age group.” Secondary to established analgesic and opioid sparing effects, ketorolac is used as
an adjunct to patient controlled analgesic (PCA) during the post-operative period.” Ketorolac
therapy should not exceed five days secondary to limited data regarding extended use.!” Possible
adverse effects in children include nephrotoxicity, bronchospasm and increased post-operative
bleeding.* There is limited experience with oral ketorolac in children; however, IV ketorolac has
been administered to patients as young as one month without apparent adverse affects with data
from small, retrospective trials.*** These results are confined to hospitalized children with
monitored fluid status. During ketorolac therapy, close monitoring of fluid status, renal function and
careful assessment for evidence of bleeding is imperative.

NSAIDs for Orthopedic Patients — A Controversial Issue

Administration of NSAIDs to orthopedic patients during the immediate post-operative
period is controversial because of possible inhibitory effects on osteogenesis and bone healing.”'
Orthopedic surgeons and other clinicians may be hesitant to prescribe NSAIDs during the first 24-
72 hours post-op for children undergoing spinal fusion or extensive fracture repair and/or
instrumentation secondary to fears of delayed healing or nonunion of fracture by the prostaglandin
inhibitory effects of these medications.” Data is extrapolated primarily from animal studies,
exposure to high/toxic doses of NSAIDs and small case series. Confirmation in well-powered,
controlled prospective trials is needed. Pharmacists must communicate with local orthopedic
surgeons to develop NSAID analgesic protocols to improve patient care and build team
relationships.

Adverse Effects of NSAIDs

Frequent adverse effects associated with NSAID use are nausea, dizziness and headache.”
Gastric and renal side effects associated with therapeutic NSAID use are less prevalent in children
when compared with adults.***>” This is in spite of up to 15 percent of parents reporting
discontinuing OTC ibuprofen use during treatment for fever due to their child’s gastrointestinal
complaints.”

Several NSAIDs (diclofenac, ibuprofen, naproxen and celecoxib) are metabolized by hepatic
cytochrome P450 2C9 (CYP2C9).” Inherited genetic polymorphisms in CYP2C9 coding sequence
results in decreased enzyme activity in approximately 6-10 percent of Caucasians.” Polymorphisms



of CYP2C9 may increase the risk of gastric bleeding and NSAID-related gastroduodenal bleeding.”
Further studies are needed to validate the clinical effectiveness of using genotyping for preventing
adverse drug reactions with NSAID therapy, especially in children.

Nephrotoxicity may be present in 1-5 percent of patients with regular NSAID use, regardless
of COX-1 and COX-2 selectivity by patients of all ages.””>*> NSAIDs contribute to the 16 percent
incidence of acute kidney injury (AKI) in older children and adolescents admitted to the pediatric
intensive care unit.”>” Risk factors for NSAID-induced AKI include dehydration, impaired sodium
and water excretion, use of concomitant nephrotoxic medications and pre-existing renal
impairment.”

General NSAID Precautions

General precautions for NSAIDs include asthma or aspirin sensitivity, as these patients may
have an aspirin-evoked bronchospasm, which exhibits cross sensitivity to NSAIDs.”* Hepatic
function should be evaluated prior to NSAID therapy.*” Liver function tests (LFTs) should be
obtained regularly during prolonged treatment to monitor for liver injury and failure.®

Diclofenac (oral and topical formulations) has been shown to increase LFT's and cause
serious hepatoxicity. A genetic predisposition, possibly in combination with environmental factors,
has been hypothesized.” Diclofenac has been used in treating JRA; however, it should be avoided
for pediatrics use unless a clear benefit can be demonstrated.”

Patients with bleeding disorders (e.g., low platelets) and those receiving anticoagulants
should be carefully evaluated for bleeding risk versus benefit prior to initiating NSAID therapy.
Renal dysfunction, dehydration and gastrointestinal bleeding or ulcers increase risk of NSAID-
induced adverse effects.”” Water and sodium retention from NSAIDs may exacerbate or cause
hypertension or CHF. All NSAIDs have the U.S. boxed warning of associated increased risk of
adverse cardiovascular thrombotic events, potentially fatal myocardial infarction and stroke.*
Adverse cardiovascular events associated with NSAID use in the pediatric population cannot be
differentiated from the patients underlying cardiac comorbidities.”

Use of more than one NSAID at a time is not recommended.”* Pharmacists are
responsible for monitoring the numerous NSAID medication-medication and medication-disease
interactions.” Safe and effective therapy for this vulnerable population requires pharmacist and
technician participation.
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Antidepressants as Analgesics in Pediatric Practice

Antidepressant medications used as analgesics for children and adolescents include the
tricyclics (e.g., amitriptyline, nortriptyline), selective serotonin and serotonin/norepinephrine
reuptake inhibitors (e.g., fluoxetine, citolapram, duloxetine).” S0l

The pharmacology of these medications interacts with pain pathways via norepinephrine and
serotonin reuptake inhibition, direct and indirect opioid receptors interaction; antagonism of
histamine, cholinergic and NMDA receptors; inhibition of neuronal channel ion activity; and
adenosine reuptake:.z’7’w’21’28 TCAs have the most data with respect to pain management in children,
yet they are not FDA-approved for this indication.” The SSRIs are better tolerated in comparison to
TCAs because of less anticholinergic side effects. There is less data for managing pain in children
with these agents than when compared with adults.””** Fluoxetine, escitolapram, fluvoxamine and
sertraline are approved for use in children older than eight years of age with depression and/or
obsessive compulsive disorder. Trazadone, a highly-sedating SSRI/agonist activity antidepressant,
has minimal effects on pain and is best avoided due to side effects of hypotension and
drowsiness.”"* All antidepressant use for analgesia in pediatrics is off-label, although data exists in



the literature supporting dose ranges and effectiveness.

58,60,65 : i
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antidepressants for analgesia for pediatric patients is in Table 3.

Table 3. Frequently Prescribed Antidepressants for Analgesia: Pediatric Patients

Tricyclic Antidepressants (TCAs)

TCA Dose/Frequency Considerations
Chronic pain: 0.1 Avoid serotonin-like medications, ETOH, St John’s
mg/kg oral at Wort; 1 warfarin concentrations
bedtime; T weekly Common side effects: dry mouth, constipation,
ot as tolerated to orthostatic hypotension and utinary retention
0'5_2_ mg/ kg. at Counsel with medication guide on suicidal thinking;
bedtime; va.rlable: may unmask mania in bipolar patients; review for
Amitriptyline dose for pain family history of syncope, sudden death (risk of
< depression; max prolonged QTc); consider ECG screening; | seizure
dose =100 mg threshold
Migraine May need PFe.—approvalz Michigan Medicaid HMOs
prophylaxis: 0.25- Photosensitivity precautions: SPF > 15
1.7 mg/kg/day Weight gain precautions: advise taking dose two hours
prior to bedtime for sleep
Adolescents- Available as 10 mg/mL solution
chronic pain: Caution patient/parents to avoid abrupt
start at 10 mg oral discontinuation of this and all antidepressants to avoid
at bedtime daily; T withdrawal syndrome-tachycardia, flushing, tremor,
after seven days to NV and irritability.
25 mg daily if Consider ECG screening at baseline
L tolerated; then 1 . . . . S
Nortriptyline weekly by 25 mg Less SCdQ:tIO[l, anUchohnérgc effects vs. arn1.tr1ptyhne;
to max of 100 (metzjlbohte), i afr.hythrma rls'k vS. amitriptyline
mg/day; variable: Monitor for addition of medications that also prolong
dose for pain < QTC.(e.g., methadone)
depression Monitor adherence closely
Provide only limited amounts of TCA to avoid
intentional overdose
Serotonin Norepinephrine Reuptake Inhibitors (SNRIs)
SNRI Dose/Frequency Considerations
>10 yrs: start 30 Administer dose in morning; may cause hyperactivity,
mg oral daily; T to unmasking of mania
Duloxetine 60 mg daily if Approved for fibromyalgia pain in adults

needed; 30, 60 mg
tablets

Common side effects: nausea, dry mouth and dizziness,
t drowsiness

Requires pre-approval: Michigan Medicaid HMOs




When to Recommend an Antidepressant as Analgesia for a Pediatric Patient

TCAs are indicated for burning-type pain.” TCAs have been used in pediatric patients with
chronic cancer pain syndromes, migraine headache, abdominal migraine, chronic pelvic pain,
phantom limb pain, chronic regional pain syndrome (CRPS) and fibromyalgia."”**”*% These agents
have been used to treat a variety of types of neuropathic pain syndromes in children, including pain
after spinal cord injury and traumatic neuropathic pain.'”*" Chronic pain can disrupt sleep, becoming
worse at night.” The sedating properties of TCAs may be helpful for improving sleep when the dose
is administered two hours prior to bedtime.”

Duloxetine and milnacipracin are SNRIs with approved indications for treatment of
fibromyalgia in adults.***’ Data is available on use of duloxetine in older children and adolescents in
the form of case reports.” "' Experience with milnacipracin in pediatrics is very limited and this
agent is not used in routine practice.”” Adult data has shown that highly-selective SSRIs (e.g.,
citalopram) do not produce significant analgesia in FM.?>” SSRIs with more effect on
norepinephrine and less on serotonin (e.g., fluoxetine or sertraline) may be more effective in treating
FM, although at higher doses."”” The SNRIs have a better side effect profile than the TCAs and
have been more effective in the treatment of FM.”**>*% The SNRIs may be stimulating and should
be administered in the morning to avoid interfering with sleep.”

Patient Monitoring Points

Chronic pain may result in mood disorders or depression.>'® A beneficial effect of using
antidepressants for analgesia may be improved mood, yet do not replace psychological counseling or
support. All antidepressants are labeled with the warning about the increased risk of suicidal thinking
and behavior in children and adolescents undergoing treatment with antidepressants.”

Pharmacists must counsel about this risk with every new and refill prescription for these
medications. Technicians can assist in ensuring that FDA medication guides are dispensed with
every antidepressant prescription. Prescriptions should be written for the smallest quantity possible
and adherence carefully monitored by the parent/caregiver. Changes in a patient’s mood or affect
should be assessed and communicated to the prescriber immediately. In addition, many medications
and supplements, such as St. John’s Wort or additives in energy drinks, may interact with
antidepressants.”>® Children and adolescents must be educated not to use these without informing
their physician/pharmacist.

Antiepileptic Drugs (AEDs) for Neuropathic Pain Management in Children

Children with neuropathic pain syndromes may describe their pain as an intermittent “off
and on” stabbing sensation."”*””** The abrupt onset and temporal nature of neuropathic pain
attacks can mimic seizure activity at the neuronal level.”?' Antiepileptic drugs (AEDs) are first- or
second-line therapy, as they depress neuronal hyperexcitibility.”” " Historically, anticonvulsant
medications used for pain in children include carbamazepine, phenytoin, valoproic acid and
clonazepam.®*” Many of these AEDs interact with other drugs, and/or have unacceptable adverse
effects (e.g., extreme drowsiness, weight gain, cognitive impairment) without significant analgesia in
children.”” Newer AEDs, such as gabapentanoids and topiramate, are commonly prescribed (see
Table 4).°™



Table 4. Selected Antiepileptic Drugs (AEDs) for Neuropathic Pain for Children

AED Dose/Frequency Considerations
Gabapentin | Neuropathic pain: Adjust dose in renal dysfunction-
Child clearance proportional to CrCl
Start 5 mg/kg/dose at bedtime; Common side effects: nausea,
increase to 5 mg/kg/dose twice vomiting, constipation, tremor,
daily increase to three times daily dizziness
on day three (if tolerated); titrate Counsel: pregnancy categoty C
to effect (range 8-35 .
Ketorolac may | serum gabapentin
mg/kg/day) conc.
Adult] advolescent Su.icidal consult/provide medication
100 mg 3 times/day; titrate to guide
effect at weekly intervals to 900 Avaﬂable.as tablets, capsules and
mg/day (1,800-2,400 mg/day); oral solution
no benefit at > 3,600 mg Weight gain, peripheral edema (10
percent) may be bothersome;
behavioral problems
(aggression/hostility /itritability)
Pregabalin | Neuropathic pain: Adjust dose in renal dysfunction;
Child >12 yrs antidepressant effect
50-75 mg at bedtime, then 75 mg Common side effects: peripheral
twice daily; titrate to 225 mg (if edema, sedation, dizziness, dry
tolerated) mouth
. . ) Consider for patients with
Initiate regimens at bedtime on inadequate response or adverse
weekend to avoid interference effects with gabapentin
with school
Counsel: pregnancy category C
25’ 50, 75’ 100, 200, 300 mg FDA approved for ﬁbromyalgia in
capsules adults
May require pre-approval: Michigan
Medicaid HMOs
Suicidal consult/provide medication
guide
Topiramate Migtaine prophylaxis: Common AFE teen: fatigue/sedation
Adult/ adolescent

Initiate: 25 mg/day; increase to
twice daily, increasing weekly to
maximum of 100 mg twice daily
(as tolerated); adult dose
maximum= 200 mg twice daily

Children (2-15 yrs)
2-3 mg/kg/day

Children > 2 yrs

Counsel: pregnancy category C, cleft
palate

Decrease appetite and monitor
weight

May decrease serum bicarbonate
and levels of oral contraceptives
Monitor for: metabolic acidosis,
decreased sweating, dehydration,
renal stones, visual changes (ocular
syndrome-myopia/glaucoma)




Seizure dose is 5-9 mg/kg/day e Suicidal consult/provide medication
guide

e Valproate may predispose to
hyperammonemia

Gabapentin and Pregabalin

The neuronal calcium channels at pre-synaptic spinal terminals of primary afferent
nociceptors release excitatory amino acids when activated. Abnormal activation of these neurons
causes central sensitization."”?' The gabapentanoids, gabapentin and pregabalin bind to the «28-
subunit of calcium channels modulating neuronal excitability.” These agents have a better side effect
profile, minimal medication interactions and are easily titrated compared with good response for
neuropathic pain syndromes.“’(’é Pregabalin is similar to gabapentin in that it is a structural, not a
functional, analogue of the neurotransmitter GABA.® Pregabalin is also the first AED with
controlled substance status secondary to side effects of euphoria and somnolence.” Advantages over
gabapentin are twice daily dosing and possibility of an antidepressant effect.'"”” Patients experiencing
headache or adverse effects with gabapentin may be able to tolerate pegabalin.'' Data are
accumulating on the use of these agents in pediatric patients for neuropathic pain syndromes.”’

Topiramate

Topiramate has several mechanisms of anticonvulsant action, including blockade of neuronal
sodium channels and enhancement of GABA inhibition.” These actions give topiramate its
effectiveness in migraine prophylaxis.”** Pediatric migraine can be disabling, resulting in a loss of
productivity and decreased quality of life."" Prophylactic therapy can decrease frequency of headache
and accompanying disability, allowing the child or adolescent to participate in school, sports or
social activities.”**” Topiramate is also approved for this indication in adults.”

There is pediatric efficacy and safety data available on topiramate from use in pediatric
seizures.” Adverse effects that are of particular concern in the pediatric population are weight loss
associated with a decrease in appetite, somnolence and an increased risk of nephrolithiasis.” Over-
use of calcium supplements can also increase the risk of nephrolithiasis and metabolic acidosis.”
Maintenance of fluid intake and acid base balance are recommended for children receiving
topiramate.”” Young children in warm weather are at the highest risk. Pharmacists and technicians
have an important role in educating patents/caregivers on proper hydration.

Topical Anesthetic Patches-lidocaine 5% Patch

Lidocaine 5% patch, an adhesive containing 5 percent lidocaine, has been shown to be
effective in neuropathic and nonneuropathic pain from osteoarthritis, lower back pain, post-herpetic
neuralgia and painful diabetic neuropathy.””"" Current data on use in children is limited.’ Lidocaine
is a peripheral acting topical anesthetic, which reduces ectopic neural discharge from damaged
peripheral sensory nerves via sodium channel blockade.” The patch produces analgesia on tissues
without skin numbness and loss of sensation to temperature or touch.” "

Lidocaine has a narrow therapeutic index (2-5 mcg/mlL.).”>” Symptoms of CNS toxicity,
including anxiety, psychosis, tremor and paresthesias, occur as early signs of systemic absorption.
Arrhythmias usually occur at 6 mcg/ml. Mean serum lidocaine concentrations were measured to be
1.3 mcg/mL. in adult volunteers after 11 hours of application.”” Adults have applied up to four
patches without adverse effects, yet only one patch per application is prudent for children and
adolescents until further data is available.””” Approximately 3 percent of the medication is
absorbed with intact skin on healthy volunteers.”" The patch should not be applied to broken or



inflamed skin. Application time should not exceed 12 hours. A child may be predisposed to
percutaneous absorption of medication when compared with adults. Localized types of neuropathic
pain (e.g., neuropathic scar pain, post-herpetic neuralgia) appear to respond best."”

Patches may be cut to fit the area of application prior to removal of liner.”” Pharmacists must
caution patients to remove the patch after 12 hours of application and to not expose the patch to
heat (e.g., hot packs, heating pads). Tanning booths remain popular in Michigan among adolescents
and the pharmacokinetics of transdermal medications from a patch system may be affected by
exposure to ultraviolet light.” Patch medications are often overlooked during a medication history.
Remember to ask your patients directly about the use of patches. Michigan Medicaid or health
maintenance organizations (HMOs) for children may not provide medical benefit for lidocaine 5%
patch product, which can be expensive ($244 USD for 30 patches, according to the 2011 Average
Wholesale Price Red Book™).



Key Points for the Pharmacist and Technician

e When selecting an analgesic for a child, consider type and severity of pain, concomitant
disease states and medication interactions, as well as the clinician’s familiarity with the
analgesic and type of insurance.

e Opverall, neuropathic pain responds less well to opioids than non-neuropathic pain; however,
physicians should not withhold opioid therapy in children with CRPS, fibromyalgia, migraine
or other conditions, if appropriate.

e Data is accumulating on the dosing and long-term effects of these medications in children.
We need to review the literature and communicate with specialists in this area to stay
current.

e Remember to conduct a thorough medication and allergy history

e Screen for medication interactions

e Calculate weight-based and age appropriate doses

e Provide appropriate oral medication administration devices (dosing cups, oral syringes)

e Remember to provide counseling, and keep in mind the pregnancy risks of medications and
mood changes with AEDs and antidepressants; provide medication guides where required

e Monitor adherence and recommend strategies for improvements

e Review for medication-medication and medication-disease interactions

e Many analgesics have teratogenic effects; inform patient/caregiver of risks and counsel
appropriately

e Monitor OTC selection by child/parent/categiver; make recommendations to avoid
interaction/duplication

e Make recommendations consistent with the child’s third party constraints; assist in pre-
approvals for medication benefits (e.g., formulary issues, medication therapy selections)

e Communicate with pain management team

e Provide education to children and families on pain management

Victoria Tutag Lebr, B.S.Pharm., Pharm.D., is associate professor in the Wayne State University Eugene
Applebaum College of Pharmacy & Health Sciences Department of Pharmacy Practice. She also works as a clinical
pharmacy specialist in the Pediatric Pain Management Program of the Children’s Hospital of Michigan Department
of Clinical Pharmacology & Toxicology in Detroit.

Care has been taken to confirm the accuracy of the information presented and to confirm all doses. However, as pharmacotherapy is a
constantly changing practice, the anthor and MPA are not responsible for errors or omissions, or for any consequences from application of the
information in this article and make no warranty, expressed or implied, with respect to the currency, completeness or accuracy or the contents of
the publication. Application of this information in a particular clinical situation remains the professional responsibility of the chinician.
Pharmacy practice is a process of life-long learning and practice changes occur over time. The author has exerted every effort to ensure that drug
selection and dosage set forth in this article are in accordance with current recommendations and practice at the time of publication. In view of
ongoing research, changes in govermment regulations, and the constant flow of information relating to drug therapy and drug reactions, the
reader is urged fo check the package insert of each drug for any change in dosage, indication, added warnings, and precantions. Many of the
drugs discussed in this article are used as Food and Drug Administration (FDA) “off-label” indications for pediatric analgesia. The
clinician must be aware of all monitoring and assessment parameters regarding their safe clinical use prior to initiation.
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mail you a continuing education statement of credit. A failed test may be retaken only once
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e For questions regarding continuing education, please contact MPA Director of Continuing
Education Mary Farrington at (517) 377-0234. For questions regarding the Web site and Internet

requirements, please contact MPA Director of Communications Leah Godzina at (517) 377-
0232.



Posttest Questions

1.

Tamika, a 10-year-old girl, presents to the pain management clinic with burning and tingling
pain in her left foot. The skin on her foot turns dark blue at times and feels numb to the
touch. These symptoms started about three weeks after she sprained her ankle during a
softball game last summer. She says her pain is 8/10 and that the Notco 5/325 that her
pediatrician gives her does not help. Her pain syndrome is most likely:

a. Bone fracture
b. Osteoarthritis
c. Fibromyalgia
d.

Complex Regional Pain Syndrome (CRPS)

A high number of children with chronic pain have a family pain history (e.g., parent with a

chronic pain condition), which affects the child’s ability to cope with their condition.

Therefore, family members must be included in pain management education and counseling.
a. True

b. False

Matt, a 15-year-old male adolescent, had a lung biopsy under anesthesia with analgesia via a
thoracic epidural catheter. There were no complications during biopsy. The catheter was
removed on post-op day one, and patient was discharged and went home. His pain increased
at the scar site after removal of the catheter. Over the next month, the pain became worse.
Matt rates the pain as 7 to 9/10 and describes it as a “shooting” sensation in his chest.
Appropriate doses of ibuprofen, hydrocodone and acetaminophen do not help. The best
option for management is:

a. Celexicob

b. Morphine

c. Lidocaine 5% patch

d. Fentanyl transdermal system, 12.5 mcg/hr

The therapeutic class of medications that may interfere with bone healing after fracture and
orthopeadic surgical procedures is:

a. Opioids

b. Nonsteroidal anti-inflammatory agents

c. Tricyclic antidepressants

d. Acetaminophen

Maya, a 10-year-old girl with chronic migraine headache, has amitriptyline 10 mg daily
prescribed by her pediatrician. The most appropriate time of day for Maya to take
amitriptyline is:

a. With breakfast daily before school

b. Two hours before bedtime daily to optimize its sedating effects and avoid morning

drowsiness
c. In the afternoon, after school, in order to avoid side effects
d. The time of day does not matter with this medication.



6. Joey, a 7-year-old boy, fell from the slide at the local playground onto his side. He presents
with a large hematoma forming on his left hip and leg. Radiographs are negative for
fracture. He describes his pain as “someone hitting him in the leg.” The mechanism of pain
is most likely:

a. Neuropathic; recommend gabapentin titration according to weight

b. Visceral; recommend hydrocodone and acetaminophen according to weight
c. Somatic; recommend ibuprofen 4-10 mg/kg every 6-8 houts

d. None of the above

7. Terrell is a 12-year-old male child with chronic migraine-type headache s/p head injury
sustained in a school bus accident in preschool. His BMI is 35 percent and he has a family
history of type II diabetes. Terrell wants to taper off the hydrocodone and acetaminophen
that he currently uses to control his headache episodes because “they no longer help.” An
appropriate choice for a preventative agent for Terrell is:

a. Topiramate
b. Amitriptyline
c. Gabapentin
d. Nortriptyline

8. Pain of neuropathic origin may be insensitive or partially sensitive to opioid analgesics.
a. True
b. False

9. Tasha, a 12-year-old girl, has persistent muscle pain from a complex spinal fusion eight
weeks ago for idiopathic scoliosis. The orthopedic surgeon has cleared her for return to
school. Her school has a strict “no medication” policy, and her mother is unable to come to
administer a mid-day dose of ibuprofen for pain. She is insured by MIChild Medicaid. The
surgeon wrote for Celecoxib for the BID dosing schedule. An alternative NSAID for this
child would be:

a. to increase the ibuprofen dosing interval to BID.
b. diclofenac.

c. ketorolac oral tablets.

d. sulindac tablets (weight-based dosing twice daily).

10. Amy, a 16-year-old female adolescent, is considering taking duloxetine 30 mg daily in
morning and celecoxib 100 mg daily for fibromyalgia pain. She is currently taking ibuprofen
OTC, as needed, for menstrual cramps. She denies ETOH use, smoking, medication abuse
and is not sexually active. Amy lives at home with her parents and is active in her group at
church. She is allergic to sulfa and has an allergic reaction of rash/hives to Bactrim 2010.
Based on this information, what recommendation(s) should be given to the patient?

a. Celecoxib may cause a reaction in a sulfa allergic patient (sulfonamide); consider an
alternate NSAID
Duplicate NSAID use is possible; consider using prescription doses of ibuprofen
c. Counsel the patient to not abruptly discontinue duloxetine use and to monitor her
mood; recommend seeking help from a parent or adult if negative thoughts or self-
harm occur

d. All of the above
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