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Although frequently under-recognized, chronic pain in children and 
adolescents younger than 19 years of age is widespread. Up to one-

quarter of children have experienced pain in the past three months, and 
‘intense and frequent’ pain has been reported in 6% to 8% of all children 
(1,2). Pediatric chronic pain is different from adult conditions because 
the initiating causes and prognoses may be different, and because chil-
dren are growing and developing throughout the course of the pain. The 
American Pain Society describes pediatric chronic pain as the “result of 
a dynamic integration of biological processes, psychological factors, and 
sociocultural context, considered within a developmental trajectory. 
This category of pain includes persistent (ongoing) and recurrent (epi-
sodic) pain with possible fluctuations in severity, quality, regularity, and 
predictability” (3). Chronic pain in children can have a profound 
impact extending beyond the current suffering. Children with chronic 
pain frequently miss long periods of school and have difficulty main-
taining social contacts and development. Families of children with pain 
are also significantly affected because a parent may have to stay home 
with a child who is not attending school (4).

The present commentary is intended to provide a real-life, prag-
matic perspective on the usual pharmacological approaches used by 
clinicians for common problems encountered in pediatric chronic pain 
clinics in North America and Europe. Current recommended options 
are mainly based on clinicians’ expertise and experience. The present 
commentary will aim to emphasize the lack of high-grade research evi-
dence for these treatment strategies and the unfortunate but inevitable 
frequent off-label use of medications. We also offer a plea and a sug-
gested agenda for pharmacological research specific to children, to sup-
port the establishment of logical and evidence-informed treatment 
guidelines for children and adolescents everywhere. 

PEDIATRIC CHRONIC PAIN
Children and adolescents can be affected by chronic diseases, such as 
arthritis, cancer, sickle cell disease and endometriosis, that may result in 
continuing tissue inflammation and, therefore, nociceptive pain. These 
diseases can also trigger peripheral or central sensitization, causing pain 
that continues after the tissue injury has healed. Children with severe 
neurological impairment (cerebral palsy, neurodegenerative diseases, aut-
ism, etc) may also experience chronic pain due to either their primary 
condition or repeated surgical procedures. These individuals may not 
receive adequate treatment due to communication difficulties, yet are 
often excluded from clinical trials (5,6).

There are also a number of common pediatric chronic pain syn-
dromes that are not associated with a particular disease (7). These 
syndromes may have a neuropathic or central sensitization contribu-
tion, but the mechanisms have not been adequately elucidated. 
Fibromyalgia, recurrent abdominal pain (eg, visceral hyperalgesia asso-
ciated with irritable bowel syndrome or inflammatory bowel disease) 
and ‘chronic widespread pain’ all fit within this category. Chronic or 
recurrent headache may result from a combination of mechanisms, 
including neuropathic, inflammatory and vascular processes, and 
treatment is still based on consensus only (8).

Similar to adults, children may suffer from neuropathic pain or 
neuralgia resulting from nerve injury during surgery or trauma, nerve 
entrapment or inflammation of the peripheral nervous system from 
infection, toxicity (eg, following chemotherapy), immune or meta-
bolic disorders. These would be considered obvious and clear-cut 
examples of neuropathic pain that generally present with burning and/or 
lancinating pain, and allodynia, hyperesthesia or dysesthesia. This 
type of pain usually, but not always, occurs in a recognizable peripheral 
nerve distribution. Complex regional pain syndrome type I has similar 
pain symptomatology, but the mechanism remains poorly understood 
and there may be associated autonomic dysfunction. The distribution 
of pain may not follow recognized nerve pathways (9).

DRUGS CURRENTLY USED IN CLINICAL PRACTICE
It is well accepted in the field of pain medicine that optimal manage-
ment of chronic pain in children or adults should involve a multidisci-
plinary team and multimodal therapy, including psychological and 
physical methods. A comprehensive pediatric pain team often includes 
a physician (pediatrician or anesthesiologist), an advanced practice 
nurse, a clinical psychologist, a physiotherapist and other professionals 
such as social workers and occupational therapists. However, the 
present commentary focuses only on available pharmacological treat-
ments and is written primarily from the perspective of Canadian drug 
availability.

As a disclaimer, it should be made clear that many of the drugs used 
in pediatric care have not been licensed either for pediatric use or for 
the specific pain indication for which they are used. This is one of the 
major deficiencies in the tools available to the clinician. Many clin-
icians make treatment decisions based on personal communication 
during discussions at meetings or extrapolation from adult practice. 
There are currently no published guidelines or treatment algorithms 
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Les médicaments contre la douleur chronique chez 
les enfants : un commentaire sur la pratique 
clinique et l’absence de données probantes

La douleur chronique est répandue, sous-diagnostiquée et sous-traitée en 
pédiatrie. La prise en charge exemplaire s’appuie généralement sur une 
démarche multimodale coordonnée par une équipe multidisciplinaire. 
Le présent commentaire touche tout particulièrement les démarches phar-
macologiques courantes pour traiter la douleur chronique chez les enfants, 
détermine les lacunes du savoir et propose plusieurs orientations de recher-
ches qui profiteraient aux futurs soins cliniques.
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for neuropathic pain in children, although some specific diseases have 
treatment guidelines and the WHO recently released guidelines on the 
pharmacological treatment of persisting pain in children with medical 
illnesses (10). Pediatric chronic pain reviews published in the past 
decade consistently conclude that ‘rigorous randomized clinical trials 
(RCTs) are needed’ (11).

Acetaminophen, nonsteroidal anti-inflammatory drugs, coxibs
Acetaminophen (paracetamol) remains a staple of over-the-counter 
analgesic treatment. Most patients who present to a chronic pain 
clinic will have tried various doses, usually with little benefit. Despite 
acetaminophen being a universal first-line pain treatment, no RCT 
has ever been published for a chronic pain indication in children. 
Patients will also frequently have tried common over-the-counter 
nonsteroidal anti-inflammatory drugs (NSAIDs), such as ibuprofen, 
but rarely as a regular dose. Patients are often heard to say “I tried it 
once or twice, but it didn’t work”. Even when the mechanism causing 
the pain is clearly inflammatory, patients may not have taken an anti-
inflammatory drug consistently for a sufficiently long period to achieve 
an anti-inflammatory effect. A recent review on ibuprofen mentions 
that, in adults, ibuprofen is similar to other NSAIDs and to coxibs in 
terms of efficacy, but as with other NSAIDs, this efficacy decreases 
with extended use (six months or more). There were no recommenda-
tions to use ibuprofen on a long-term basis for children (12).

The only published pediatric RCT of celecoxib involved the treat-
ment of juvenile rheumatoid arthritis, and showed that 3 mg/kg or 
6 mg/kg twice per day was equally as effective as 7.5 mg/kg naproxen 
twice per day over a 12-week period (13). There were no differences in 
the gastrointestinal side effects between the two medications. 
Anecdotally, many clinicians (and patients) believed that rofecoxib 
was significantly more effective than celecoxib, but no comparative 
studies involving pediatric patients were completed before rofecoxib 
was withdrawn from the market.

Anticonvulsants
Gabapentin and pregabalin, two gamma-aminobutyric acid analogues, 
have become popular drugs for the treatment of neuralgia and specific 
peripheral neuropathies, including phantom limb pain, and for some 
genetic and metabolic disorders (Fabry disease, Charcot-Marie-Tooth 
neuropathy type 2, etc), as well as less well-defined conditions such as 
fibromyalgia, visceral hyperalgesia and chronic daily headache. There are 
a number of small case series that have reported promising results (14,15). 
Pregabalin was also effective for chemotherapy-related neuropathic pain 
in a small open-label pediatric study (16), but no controlled trials of these 
drugs have been performed in children or adolescents. A single-dose study 
of gabapentin showed that children one month to five years of age require 
approximately 30% higher daily doses of gabapentin than adults (17). In 
spite of recent revelations concerning questionable marketing techniques 
and unreported industry-sponsored research (18), most clinicians can 
describe cases in which gabapentin has been clearly and dramatically 
effective, and others in which incapacitating side effects or lack of effi-
cacy make it a less attractive treatment approach. The most significant 
challenge is predicting which patient group will respond to these drugs.

There is a long history of use of carbemazepine and other anti-
convulsants for treatment of childhood epilepsy, but these are now 
third- or fourth-line drugs for neuropathic pain in adults (except for 
trigeminal neuralgia, which is almost nonexistent in children) (19). 
These drugs have significant side effects and monitoring requirements; 
therefore, it is difficult to justify their use as primary agents in pediatric 
pain. A review by Golden et al (20) in 2006 concluded that there was 
insufficient evidence to make recommendations regarding the use of 
these medications for pediatric neuropathic pain.

Antidepressants
Tricyclic antidepressants are a mainstay of neuropathic pain treatment 
and are considered to be first-line drugs in adult practice (19). They are 
also used in pediatrics, but again without much published evidence. In 
fact, some low-dose controlled studies (21,22) and a Cochrane review 

(23) have failed to support their effectiveness in treating pediatric 
chronic pain. Clinical practice for the use of these medications varies 
as well, with daily oral doses of amitriptyline or nortriptyline ranging 
from 0.2 mg/kg to 4 mg/kg.

Duloxetine has been shown to help with fibromyalgia-related stiff-
ness (24) and is also indicated in some neuropathies in adults, but is 
not labelled for pediatric use.

Opioids
Opioids are used relatively infrequently in children with chronic non-
malignant pain (25), but are used extensively for cancer and other 
persisting pain in which there is continuing tissue damage. However, 
there is no evidence for the benefit of one opioid over another, or for 
opioids compared with other drugs or drug combinations in pediatric 
chronic pain syndromes. A 2007 review by Zernikow et al (26) on the 
use of transdermal fentanyl in pediatrics commented on the lack of 
RCTs or controlled cohort studies. Only rare safety studies have been 
published on the long-term use of opioids and related compounds 
in children and adolescents (27,28). Methadone, a µ-opioid agonist 
and N-methyl-D-aspartic acid antagonist, has shown potential as a treat-
ment for complex pediatric pain, especially when there is a neuropathic 
component, but has mostly been studied open-label in children with 
advanced cancer (29). Methadone has a long half-life and wide varia-
tions in dosing for clinical effect, which makes it complex to use safely.

Others
Finally, there are a number of drug classes that have been tried in clin-
ical practice with little basis in clinical research, but with some logical 
and mechanistic rationale. These include alpha-2 adrenergic agonists, 
such as clonidine and, recently, dexmedetomidine, but the only 
reported trials for pediatric chronic pain (in this case, headache) were 
not positive (30,31). A Cochrane review concluded that there is no 
preventive effect of clonidine on pediatric headache (32). Lidocaine 
(intravenously or transdermally administered) and the related sodium 
channel blocker mexilitine (orally administered) are also rarely used in 
pediatric pain, and only case reports have been published (33,34).

Pamidronate, a bisphosphonate, has been described in case series as 
useful for children with neurological conditions and chronic recurrent 
multifocal osteomyelitis, by reducing pain caused by fractures (35). 
There is no evidence to support its routine use in chronic pain without 
osteopenia.

Cannabinoid use has been described in adolescent case stud-
ies (36). Increasing interest in the pediatric use of Sativex 
(tetrahydrocannabinol-cannabidiol combination; BW Pharmaceuticals, 
United Kingdom) is expected in coming years, although published 
reports of pediatric applications are lacking. In Canada, Sativex is cur-
rently labelled only for the relief of pain in adults with specific severe 
neuropathic pain syndromes (multiple sclerosis and advanced cancer), 
and is not available at all in most countries (37).

Anesthesiologists, who direct many pediatric chronic pain clin-
ics, are familiar with the short-term use of ketamine, an 
N-methyl-D-aspartic acid antagonist. It is, therefore, understandable 
that its use in chronic pain management has increased in recent 
years. There is no oral form of ketamine, however, so clinicians have 
used the injectable form by mouth, and the dosage administered is 
fairly arbitrary in the absence of guidelines. In addition, there has 
been no research on long-term use, although there have been sugges-
tions of disturbing dose/duration-dependent side effects, including 
cystitis (38,39).

RESEARCH AGENDA
We believe the preceding examples demonstrate the significant gaps in 
research on the pharmacology of chronic and complex pediatric pain. 
We suggest a number of areas in which the expertise of researchers 
could have a significant impact on clinical care of children and adoles-
cents. The following priority list covers a limited number of critical 
issues; the lack of research for pediatric medications extends beyond the 
field of chronic pain, as presented recently in an editorial (40).
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•	 Pharmacokinetics	and	pharmacodynamics	must	be	determined	in	
infants and children for most of the drugs listed above, including in 
children with complex medical conditions, with special attention 
devoted to potential interactions and cumulative side effects. Until 
these studies are available, it will not be possible to know the safe 
and effective dosage for these medications.

•	 Some	 classes	 of	 medications,	 including	 the	 anticonvulsants	 and	
antidepressants, have only been studied in children for their 
original target conditions. Pediatric pain studies involving these 
medications are clearly necessary. Among other things, it is 
important to understand why two patients with very similar clinical 
signs and symptoms can have dramatically different responses to 
drugs such as gabapentin, pregabalin and amitriptyline. Are there 
significant pharmacogenetic variations in response or metabolism?

•	 Strategic	 knowledge	 translation	 needs	 to	 occur	 when	 practice	
changes are recommended by research evidence. For example, 
codeine is still widely used in Canada and other countries, in spite of 
the well-known pharmacogenetic issues associated with its 
metabolism (41-43) and recommendations to stop its use (44).

Finally, we recognize that RCTs may not be the best methodology 
for treatment studies in low-frequency pediatric chronic and com-
plex pain conditions. Guidelines for outcome measures in pediatric 
pain trials have already been defined by the Pediatric Initiative on 
Methods, Measurements and Pain Assessment in Clinical Trials (Ped-
IMMPACT) consensus group (45) and were recently reviewed in a 
report from a United States Food and Drug Administration workshop 
(46). More creative approaches to trial design, such as n-of-1 trials or 

crossover trials, are encouraged to elucidate treatment effects in pedi-
atric fibromyalgia, neuropathic pain, visceral hyperalgesia, complex 
regional pain syndrome and other conditions. N-of-1 trials are ran-
domized, double-blinded, multiple crossover comparisons of an inter-
vention and a control treatment in a single patient with a relatively 
stable condition. They are particularly useful when recruiting large 
numbers of patients is difficult or not possible (47,48). In crossover 
trials, one-half of the participants begin with the studied treatment 
then switch to the control treatment, and vice versa for the other 
one-half of the participants. This design helps to lower the number 
of required participants and confounding biases, but may be difficult 
to apply when studying medications with long carry-over effects 
(49). In addition to these alternative study designs, immediate res-
cue with nurse-controlled analgesia or patient-controlled analgesia, 
using analgesic sparing as the primary efficacy endpoint instead of 
pain scores, was proposed as a different analgesic trial design in the 
recent United States Food and Drug Administration workshop (46). 
Such a design allows both blinding and appropriate treatment of 
pain by a catch-up effect in the placebo group through the use of 
patient-controlled or nurse-controlled analgesia.

This is an opportunity for fruitful collaboration between pharma-
cologists and pediatric pain clinicians to create evidence-based science 
that will have a significant clinical impact on the treatment of chronic 
and complex pediatric pain. Who is ready to take up the challenge?
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