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INTRODUCTION AND BACKGROUND 
 

Chronic pain, defined as continuous or recurrent pain of three months duration, is a widespread 
problem in pediatric patients with an overall prevalence of up to 25% in a study of 5424 Dutch 
children 0 -18 years old1. The prevalence of chronic pain however varies considerably depending 
on patient age and sex. A peak incidence of chronic pain of nearly 60% was observed in 12-14 
year old girls1. The most common types of pain reported in this study included headache (68%), 
abdominal pain (63%), limb pain (47%), and back pain (25%). Half of the children suffered 
multiple pains, with the combination of headache and abdominal pain being the most common. 
Although the differential diagnosis of chronic pain in children is broad, often no underlying 
structural or biochemical abnormality can be found. The focus of my review will be the 
management of children and adolescents with chronic benign pain. These patients challenge 
traditional systems of health care delivery which tend to separate rather than incorporate care for 
physical and mental disorders. In a study of children 4-15 years old, those who complained often 
of aches and pains (n=1053) were compared to those with infrequent or no complaints of pain 
(n=20,012) using several measures of demographics, psychopathology, school attendance and 
performance, perceived health, and health service use2 . Children with frequent complaints of 
aches and pains utilized more health care services, had more psychosocial problems, missed 
more school, and did worse academically than children who complained infrequently or never of 
pain. Recurrent pain was associated with negative parental perceptions of child health and the 
presence of internalizing psychiatric symptoms.  
 
There is a lot of evidence that chronic pain in childhood has a tremendous impact on the child’s 
life. The medical, emotional, social, and economic consequences of chronic pain and the 
disability that frequently accompanies it have recently been the subject of a number of 
investigations 3-11. Hunfeld JAM et al reported on 128 adolescents 12-18 years old with chronic 
limb pain, headache, abdominal pain and back pain 3 . The patients completed a 71 item Quality 
of Life Pain-youth questionnaire and kept a 3 week diary. Their mother’s completed a 
questionnaire on the impact of the adolescent’s pain on the family. Chronic pain had a strong 
negative impact on adolescent quality of life and to lesser extent on family life. In another study, 
pain intensity ratings were significantly related to functional disability as measured by the 15 
item Functional Disability Inventory4 . There was also a strong correlation between disability and 
depression using the Children’s Depression Inventory.  It has been estimated that 75% of 
children with functional abdominal pain have an anxiety disorder and 40% suffer from 
depression5 . Others have described an association between sleep disturbances and mood, 
functional disability, and health related quality of life in adolescents with chronic pain due to 
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headache, juvenile idiopathic arthritis, and sickle cell disease6. In this study, the more severe the 
sleep disturbances reported, the more pronounced were depressive symptoms, functional 
limitations, and quality of life. Children who suffer from chronic pain have high rates of school 
absenteeism and decreased academic performance 2,4,7,8,9 . Children with chronic pain miss 
activities and suffer impaired peer and social functioning 10.  In context of chronic pain 
syndromes, adolescent-parent relationships are sometimes characterized by unusual closeness, 
lack of individuation, and high dependence on parents11. In a retrospective study of 112 
adolescents with chronic pain, pain and disability were more closely related in families that 
reported less parent – adolescent distress. The authors speculate that pain-related disability may 
be more strongly reinforced among this subgroup of pain sufferers because it offers a means to 
prolong dependence, a reason for parents to extend their caretaking role, and a way to delay or 
avoid the responsibilities of adulthood11. Finally, one study has attempted to estimate the 
economic impact of adolescent chronic pain 12.  The study was conducted in the United Kingdom 
and estimates were an annual cost of £8000/year per patient. Extrapolated to the entire UK based 
on prevalence data, the total costs-of-illness to society was £3480 million in one year.  
  

PHARMACOLOGIC INTERVENTIONS: THE EVIDENCE 
In spite of the magnitude of the problem of chronic pain in children and the impact that chronic 
pain has on children and their families, a dearth of information is available regarding 
pharmacologic interventions to guide clinicians caring for these complex patients. In children 
with localized or diffuse idiopathic musculoskeletal pain syndromes such as complex regional 
pain syndrome and juvenile primary fibromyalgia, tricyclic antidepressants and anticonvulsants 
are commonly prescribed in spite of the fact that randomized, controlled, double-blinded studies 
demonstrating their efficacy or safety in children are nonexistent. Nevertheless, some authorities 
recommend the use of these medications largely on the basis of data gathered in adults with a 
variety of chronic pain disorders13, 14.  
Evidence from Adult literature and experience, 
Antidepressants & Anticonvulsants for Diabetic Neuropathy (DN) and Post-herpetic 
neuralgia (PHN): In recent quantitative systematic review, 16 reports compared antidepressants 
with placebo for treatment of diabetic neuropathy and 3 compared anticonvulsants with placebo 
for treatment of diabetic neuropathy in adult subjects15.  Antidepressants used in the studies 
meeting inclusion criteria were: imipamine, desipramine, amitriptyline, chlomipramine, 
maprotiline, citalopram, fluoxetine, paroxetine, mianserin, amitriptyline/fluphenazine, and 
nortriptyline/fluphenazine. The anticonvulsants studied included: phenytoin, carbazepine, and 
gabapentin.  The NNT for a 50% reduction in pain for antidepressant and anticonvulsant therapy 
are summarized in the following tables 1 and 2.  
 
Table 1: Summary of the Relative Benefit and NNTs for Antidepressants Compared with 
Placebo*. 
 Anti- 

depressant 
Studies (n) 

Patients 
(n) 

Patients 
improved 
on Active 
(%) 

Patients 
improved 
on placebo 
(%) 

Relative 
Benefit 
(95% CI) 

NNT 
(95% CI) 

DN 16 491 185/281 
(66%) 

76/210 
(36%) 

1.7  
(1.4-1.9) 

3.4  
(2.6 – 4.7) 

PHN 3 145 44/77 
(57%) 

7/68 
(10%) 

5.5  
(2.7 – 11) 

2.1  
(1.7 – 3) 
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Both 
Models 

19 636 229/358 
(64%) 

83/278 
(30%) 

1.9  
(1.6-2.3) 

2.9  
(2.4 – 3.7) 

  
 Table 2: Summary of the Relative Benefit and NNTs for Anticonvulsants Compared with 
Placebo*. 
 Studies (n) Patients 

(n) 
Patients 
improved 
on Active 
(%) 

Patients 
improved 
on placebo 
(%) 

Relative 
Benefit 
(95% CI) 

NNT 
(95% CI) 

DN 3 321 100/161 
(62%) 

41/160 
(26%) 

2.4 
(1.8-3.2) 

2.7 
(2.2-3.8) 

PHN 1 225 47/109 
(43%) 

14/116 
(12%) 

3.6 
(2.1 – 6.1) 

3.2 
(2.4-5) 

Both 
Models 

4 546 147/270 
(54% 

55/276 
(20%) 

2.7 
(2.1-3.5) 

2.9 
(2.4-3.7) 

* adapted from Collins SL et al. 2000 
 
Antidepressants for Fibromyalgia, neuropathic pain and headaches:  Although 3 meta-
analyses have been completed on this subject, only one reports that the quality and validity of the 
studies (n=13) reviewed was  good16.  Studied antidepressants included amitriptyline, 
chlorimipramine, S-adenosylmethionine, cyclobenzaprine, fluoxetine, and citalopram,. The NNT 
is 4 (95% CI, 2.9-6.3). However, the improvements in pain, fatigue, sleep, and overall well-being 
were not great and the number of painful trigger points remained unchanged (Table 3).  
 
Table 3: Relative Improvement of individual fibromyalgia symptoms associated with 
antidepressants.**  

 Treatment Mean Placebo Mean Relative Improvement 
Symptom (95% CI) (95% CI) % 

Fatigue 5 (2.7 - 7.3) 5.8 (4.5 - 7.3) 14 
Trigger Points 10.6 (6.5 – 14.8)  11.6 (7.2 – 16.1) 9 
Pain 4.3 (2.8 – 5.8) 5.8 (3.8 – 7.8) 26 
Sleep 5 (3.2 – 6.9) 6.5 (4.7 – 8.2) 23 
Well-being 5.2 (3.6 – 6.7) 6.5 (5 – 7.9)  18 
 ** adapted from O’Malley et al 2000. 
In a review of 50 trials of 19 antidepressants involving 2515 patients with neuropathic pain, 
TCAs were found to be effective in reducing pain17. Amitriptyline has a NNT of 2 (95% CI 1.7-
2.5) for at least moderate pain relief for at least moderate pain relief17. There were insufficient 
numbers to calculate NNTs for other individual drugs, and more studies of SSRIs are needed. 
However, the overall NNT for antidepressants vs placebo in Diabetic neuropathy (5 studies with 
adequate outcomes reported) was 1.29 (95% CI 1.16 – 1.46) and  similarly the overall NNT for 
antidepressants in postherpetic neuralgia (3 studies with adequate outcomes reported) was 2.2 
(95% CI 1.70 – 3.13). The NNH for major adverse events was 16 (95% CI, 10-45) and for minor 
adverse events NNH 4.6 (95% CI 3.3-6.7). 
 
Tomkins et al reviewed 38 placebo-controlled trials (44 study arms) involving TCAs (n=19), 
serotonin antagonists (n=18), and SSRIs (n=7) in adults with migraine (25 studies), tension 
headache (12 studies) or both (1 study) and found overall that patients taking antidepressants 
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were twice as likely to report improvement as thaose taking placebo (NNT 3.2, 95% CI 2.5-
4.3))18. The average amount of improvement was considered to be large (standard mean 
difference = 0.94, 95% CI 0.65-1.2). Therapy with antidepressants was associated with 
consumption of less analgesics. There was no difference by headache or between the three 
classes of antidepressants included in the review. 
 
Anticonvulsants for chronic adult pain: A recent systematic review of 23 trials involving a 
total of 6 anticonvulsants in 1074 adult patients with a variety of acute (one trial) and chronic 
pain conditions found: there is no evidence that valproate has analgesic benefit in acute pain; 
despite its popularity and frequent use, there is evidence that gabapentin has less analgesic 
efficacy than carbamazepine in the treatment of chronic adult pain; and aside for carbamazepine 
for the treatment of trigeminal neuralgia the authors believe anticonvulsants should only be 
prescribed for adult chronic pain after other interventions have failed (see table 4)19.  
Table 4: NNT & CI for anticonvulsant therapy in chronic adult pain (from Wiffen et al 
2005)19. 
Pain Condition Drug Trials (n) NNT 95% CI 
Trigeminal Neuralgia Carbamazepine 3 2.5 2.0-3.4 
Postherpetic Neuralgia Gabapentin 1 3.2 2.4-5.0 
Diabetic Neuropathy Carbamazepine 1 2.3 1.6-3.8 
Diabetic Neuropathy Gabapentin 1 2.5 2.0-3.2 
Diabetic Neuropathy Phenytoin 1 2.1 1.5-3.6 
 
By combining trials, the numbers needed to harm (NNH) could be calculated for  minor harm for 
carbamazepine (NNH 3.7, CI 2.4-7.8), gabapentin (NNH 2.5, CI 2.0-3.2), and phenytoin (NNH 
3.2, CI 2.1-6.3). NNH for major harm were significantly different from placebo for any drug.  
 
Gabapentin for chronic adult pain: In yet another systematic review of 13 reports of 
gabapentin use in adult chronic pain, overall 42% of participants improved on gabapentin (NNT 
4.3, 95% CI 3.5-5.7) compared with 19% on placebo20. The NNTs improved for two conditions 
when the reviewers pooled trials the 7 for diabetic neuropthy (NNT 2.9 CI 2.2-4.3) and the 2 
trials for postherpetic neuralgia (NNT3.9 CI 3.0-5.7). The authors conclude that there is evidence 
that gabapentin is effective in chronic adult pain. 
 
Regional techniques of interest in chronic pain: 
Injection of the greater occipital nerve (GON) in headache patients has been widely used for a 
number of years but there is no standard of practice for this intervention in the management of 
headache. Although there are no double – blinded placebo controlled trials to review, there is a 
retrospective review in adults (Table 5)21. In this study the block was offered to patients with 
constant daily headache (headache for >15 days/month). The block was performed with 3 mL 
Lidocaine 2% with methylprednisolone 80 mg injected at a point 1 – 2 cm below the midpoint of 
the line from the occipital tubercle and mastoid process. The injection was then massaged. The 
median duration of a complete response was 7 d (range, 1-90 d) and the median duration of a 
partial response was 20 d (range 3-420 d). 
 
Table 5: Response to GON injections by type of headache. 
 Migraine Cluster NDPH HC Other Total 
Patients (n) 54 19 10 7 11 101 
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Injections (n) 57 22 16 10 11 116 
CR (%) 9 (16) 10 (45) 4 (25) 1 (10) 2 (18) 26 (22) 
PR (%) 17 (30) 3 (14) 6 (38) 5 (50) 5 (45) 36 (31) 
HC = Hemicrania continuum, NDPH = New Daily Persistent Headache, CR = complete response 
and PR = partial response (at least 30% reduction in severity or frequency of HA). 
 
New Drugs of interest for chronic pain in adults: 
There are a number of published trials Pregabalin for painful diabetic neuropathy and 
postherpetic neuralgia (Table 6). Pregabalin binds to the α2-δ subunit protein of the voltage-
gated calcium channels in various regions of the brain and superficial dorsal horn. It acts as a 
presynaptic inhibitor of the release of excitatory neurotransmittors in stimulated neurons. It 
reduces the influx of calcium into synaptic endings thereby reducing the release of synaptic 
vesicles by exocytosis. Of interest several excitatory neurotransmittors relevant for analgesic 
action are effected: glutamate, substance P , and calcitonin gene-related peptide. It has analgesic, 
anxiolytic, and anticonvulsant activities. Pregabalin does not bind GABAA, GABAB, or 
benzodiazepine receptors and there are no known drug-drug interactions. 
Table 6: Pregabalin for DN and PHN in adults. 
Study PT 

Population 
Study Groups n Duration 1o Outcome 

Dworkin et 
al 200322

PHN Placebo, PGB 300 
or 600 mg/d 

173 8 wks Mean of last weeks 
daily pain ratings 
 

Sabatowski 
et al 200323

PHN Placebo, PGB 150 
or 300 mg/d 

238 8 wks Mean of last weeks 
daily pain ratings 
 

Lesser et al 
200424

DN Placebo, PGB 75, 
300, 600 mg/d 

338 5 wks Mean of last weeks 
daily pain ratings 

Rosenstock 
et al 200425

DN Placebo of PGB 
300 mg/d 

146 8 wks Mean of last weeks 
daily pain ratings 

 
All of these studies showed improvement with PGB occurring in the first week of treatment and 
persisting throughout the study period in pain, sleep, global perception of well-being, mood, and 
quality of life. The drug was well tolerated and no serious AEs occurred. Mild to moderate AEs 
included dizziness and somnolence.  
The primary endpoint result from the largest study is referred to here (Table 7)24. 
 
Table 7: Results for Analysis of covariance Mean Pain Scores from Lesser et al 200424

Treatment n Least squares mean 
pain score (SE) 

Difference from 
placebo 

95% CI p 

Placebo 97 5.06 (0.21)    
PGB 75 
mg/d 

77 4.91 (0.24) -0.15 (-0.76, 0.46) 0.6267 

PGB 300 
mg/d 

81 3.80 (0.23) -1.26 (-1.86, -0.65) 0.0001 

PGB 600 
mg/d 

81 3.60 (0.23) -1.45 (-2.06, -0.85) 0.0001 

PGB = pregabalin 
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Duloxetine is a new SSRNI antidepressant and a potent reuptake inhibitor of both serotonin and 
norepinephrine which inhibit pain via descending pain pathways. In a 12 week long  multicenter, 
double-blind, randomized study of 457 patients (344 completed the study) experiencing DN, 
patients received either placebo or duloxetine 20, 60, or 120 mg/d 26. A 50% reduction in 24-hr 
average pain achieved by 29/111 (26%) of Placebo group vs 46/111 (41%) in Duloxetine 20 
mg/d group (p<0.05); vs 55/112 (49%) in Duloxetine 60 mg/d group (p<0.05); and vs 57/109 
(52%) in Duloxetine 120 mg/d group (p <0.05). Duloxetine also reduced worst pain, night pain, 
BPI average pain severity, and measures of quality of life and mood.  Duloxetine was generally 
well tolerated with 4.9%, 13.2 % and 19.5% of subjects withdrawing from the duloxetine 20 
mg/d, 60 mg/d, and 120 mg/d groups, respectively compared to a withdrawal of 5.2% in the 
placebo group for adverse events.  
Venlafaxine is a SSRI and also weakly inhibits norepinephrine reuptake. Sindrup SH et al 
(Neurology 2003; 60: 1284-89) did a study to see if venlafaxine 225 mg relieved painful 
polyneuropathy and to compare its efficacy with the TCA imipramine 150 mg27. Forty subjects 
were enrolled into a randomized, double-blind , placebo-controlled three way crossover study of 
which 29 subjects completed all treatments. Each treatment period lasted 4 weeks. The sum of 
pain scores during week 4 was lower in both treatment groups (80% of baseline for venlafaxine, 
p<0.006 and 77% of baseline for imipramine, p< 0.001 versus placebo 100% baseline. Touch 
evoked pain was not improved but pain paroxysms, constant pain, and pressure evoked pain were 
all reduced significantly by the two drugs compared to placebo. Based on the number of patients 
who achieved a 50% reduction in pain, a NNT was calculated and suggests that imipramine 
(NNT = 2.7) may be more effective than venlafaxine (NNT = 5.2).   
 
Evidence in Pediatric Literature 
The best body of evidence for pharmacologic treatment of chronic pain conditions in children is 
for pediatric migraine headache and some evidence exists for recurrent abdominal pain too.   
However, the evidence is scant. 
 
Recurrent Abdominal Pain (RAP): Recurrent abdominal pain occurs in 10-20% of children 
and despite its benign nature it is associated with a tremendous amount of suffering, school 
absences, family disruption, anxiety, and depression. Although 30-40% of these patients 
experience a resolution of their symptoms, many go on to experience abdominal pain, anxiety, 
depression, and other somatic symptoms as adults. Weydert et al have published a systematic 
review of treatments for RAP in children8. Only 10 of 57 studies identified by searching online 
databases fulfilled criteria for systematic review. These criteria included the subjects were 
between the ages of 5-18 years, experienced at least 3 episodes of abdominal pain over a period 
of no less than 3 months that limited activities, had no underlying structural abnormality, and 
randomly allocated to a treatment group and control group. Eight of the ten included non-
pharmacologic interventions including  behavioral (n=2), dietary supplements of fiber (n=2), 
dietary avoidance of lactose (n=2), behavioral & dietary fiber (n=1), and a botanical intervention 
with peppermint oil (n=1). Only two studies involving drug therapy were evaluable.  Famoditine 
(0.5 mg/kg PO BID, maximum daily dose = 40 mg), an H2-receptor antagonist, was studied in 
25 children in double-blind, placebo-controlled, crossover trial. Each treatment period was 3 
weeks long28.  Global assessment after treatment with famotidine improved in 68 % of children 
vs 12% of children after placebo (OR 5.67 (95% CI, 1.64-30.18). However, there was no 
difference in pain scores between groups. A Post hoc analysis of pain scores in subgroup of 
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patients with dyspepsia at baseline revealed improvement in peptic index score for famotidine. 
The authors conclude that famotidine may be effective in a subgroup of children with RAP who 
suffer dyspeptic symptoms. The serotonin antagonist Pizotifen (0.25 mg BID or TID) was 
studied in a placebo-controlled, double-blind, crossover trial in 14 children with abdominal 
migraine. The treatment periods for were 2 months in duration29.. Children with central 
abdominal pain with radiation, accompanied by facial pallor, and  present for 6 months who had 
a positive family history of migraines were eligible. While on pizotifen, children had fewer days 
of abdominal pain (4.29 vs 12.5, p<0.005), lower index of severity (7.29 vs 23.5, p<0.005), and a 
lower misery score (25.43 vs 81.5, p<0.007). These data suggest that pizotifen is effective in 
children with abdominal migraines when administered prophylactically. Some have argued that 
pain and pain behaviors produce secondary gains such as additional attention or school 
avoidance, and therefore act to reinforce the pain and pain behavior. Therefore many have 
suggested that behavioral interventions are necessary to effect an improvement in chronic 
pediatric pain. Two methodologically strong studies using standard pediatric care as the control 
group evaluated Cognitive Behavioral Therapy in children with RAP and found these 
interventions to be helpful (Sanders  MR, Rebgetz M, et al. J Consult Clin Psychol 1989; 57: 
294-300.) (Sanders MR, Shepherd RW, et al J Consult Clin Psychol 1994; 62: 306-14). Dietary 
fiber supplements were studied in 2 investigations that had conflicting results – one report 
demonstrated efficacy and the other showed no benefit of dietary fiber. Enteric coated 
peppermint oil (Kline RM, Kline JJ, et al. J Pediat 2001; 138: 125-28) was studied in a 
randomized, placebo-controlled, double-blind study in 50 children (42 completed study). 
Peppermint is thought to work via menthol which inhibits smooth muscle contraction via 
calcium channel blockade. At conclusion of 2 wk trial 76% of children in treatment group 
reported decreases in severity of symptoms vs 19% in placebo grp (p<0.001).  
 
Pediatric Migraine Headache prophylaxis: In a recent Cochrane review, the authors estimate 
that pediatric migraine affects 10% of children 6-20 years old and results in an average loss of 
school of 1.5 weeks per year compared to healthy peers30. In this review, 38 potential RCTs of 
self- or parent-administered drug treatments in children < 18 yrs with migraine were identified 
but 18 were excluded from review for a variety of reasons. Eleven preventative drugs were used 
in 15 trials. In only 6 trials were drug-drug comparisons made. For only 4 drugs, propranolol, 
flunarizine, L-5-hydroxytryptophan, and clonidine, were 2 or more studies selected. For only six 
drugs were data reported on effect on frequency of headache: Trazodone, L-5HTP, propranolol, 
flunarizine, papaverine, and nimodipine. For no individual drug were comparable data available 
in more than one study making meta-analysis impossible. Two placebo-controlled trials showed 
a beneficial effect on headache frequency for propranolol and flunarizine. (Ludvigsson J. 
Propranolol used for prophylaxis of migraine in childen. Acta Neurologica Scandinavica 1974; 
50: 109-15.). In the propanolol study the proportion of children responding with > 60% reduction 
in headache was reported so a NNT could be calculated: NNT = 1.5 (95% CI, 1.15 – 2.1). 
Flunarizine produced a standardized mean difference of 1.51 (95% CI, -2.21 to -0.82) which was 
significantly in favor of flunarizine. No reduction in frequency of headache was shown for 
Nimodipine, timolol, papaverine, pizotifen, trazodone, L-5HTP, clonidine, metoclopramide, and 
domperidone. Studies on cyproheptadine, phenobarbitone, phenytoin, amitriptyline, 
carbamazepine, metoprolol, and piracetam were excluded for various reasons. The authors 
concluded that the quality of available evidence for drug therapy in migraine prophylaxis is poor.  
Since the studies were small, with no planning of sample size, we do not have conclusive 
evidence for “no effect” for many drugs despite the negative findings.  Clear and urgent need for 
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additional RCTs for the use of prophylactic drugs in the treatment of migraines in children, 
starting with propranolol. These studies need to be adequately powered to investigate meaningful 
reductions in pain and suffering from the patients’ perspective 
 
Pediatric Migraine Headache Treatment: Hamalainen et al reported the results of a 
randomized, double-blind, placebo-contrrolled, crossover study of ibuprofen 10 mg/kg PO, 
acetaminophen 15  mg/kg PO, or placebo in 88 children 4-15.8 years old with migraine 
headaches31. Each treatment was given in random order for three consequtive headaches. The 
primary endpoint was reduction in severity of moderate to severe headache (> or = 3 on 5 point 
scale) by 2 grades after 2 hours. This end point was reached twice as often with acetominaphen 
and three times as often with ibuprofen as with placebo. Furthermore, ibupofen was twice as 
likely to abort a migraine within 2 hours as acetominaphen (Odds Ratio  2.2, 95% CI, 1.1-4).   
In another randomized, controlled trial of oral sumatriptan 50 – 100 mg for treatment of pediatric 
migaine32, Hamalainen et al failed to show a beneficial effect compared with placebo, unlike 
adults who respond well. However nasal sumatriptan 10 – 20 mg was shown to be effective in 
relieving acute migraine headache in a randomized, placebo-controlled, crossover study 
involving 83, 8 – 17 year old children with migraine headaches33. As in the other studies, the 
primary endpoint was a decrease by 2 grades on the 5 point faces pain scale within 2 hours. After 
1 hr this endpoint was achieved in the placebo group in 24/83 (29%) vs  42/83 (51%) in the 
sumatriptan group, p < 0.014. After  2 hours the numbers improved slightly in both groups: 
Placebo 32/83 (39%) vs Sumatriptan 53/83 (64%), p < 0.003. However, at the additional 
endpoint of complete relief (pain free) of headache at 2 hours,  no difference was found between 
placebo and nasal sumatiptan.  
Although amitriptyline is frequently prescribed for headache prophylaxis in children, no RCTs 
exist demonstrating efficacy. However, Hershey et al published a case series of 192 children (12 
+/- 3 years, M:F 1:1.74) with greater than 3 headaches per month treated with amitiptyline 0.25 
mg/kg PO initially and increased to a maximum of 1 mg/kg34. The type of headache included 
migraine (60.9%), migaine with aura (7.9%), and tension (10.4%). Follow-up occurred in 146 
children on average 67.3 +/- 32.3 days after trial initiation. The frequency, severity and duration 
of headache all decreased (see table 8) and 84.2 % of children stated they felt better generally 
while 11.6% said they felt the same. The authors report that amitriptyline was well tolerated with 
minimal side effects. 
 
Table 8: Headache outcomes & amitriptyline therapy (from Hershey et al)34. 
 Pretreatment Post-Initiation  
Frequency (HA/month) 17.2 +/- 10.1 9.2 +/- 10 
Severity (10 point scale) 6.84 +/- 1.67 5.1 +/- 2.1 
Duration (hours) 11.5 +/- 15 6.3 +/- 11.1  
  
Psychological interventions: 
Using 4 search indices, 123 papers reporting on psychological interventions were identified as 
potentially suitable for systematic review35. However, only 18 reports met inclusion criteria but 
only 13 were suitable for meta-analysis. The treatments included brief behavioral interventions, 
relaxation, biofeedback, coping skills training and/or CBT for headache (n=12) or RAP (n=1). 
The therapy took place in the community or in clinic.  The outcome measures included pain 
frequency, intensity, and duration (n=13); mood (n=8); medication use (n=6); and school 
attendance (n=4). The odds ratio for a 50% reduction in pain was 9.62 (95% CI, 5.17-17.92) with 
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a NNT of 2.32 (95% CI, 1.96-2.88). The limitations of this review included no evidence to judge 
effectiveness of psychological interventions on mood, disability associated with pain, or 
functioning and lack of information on painful conditions other than headache and RAP. The 
authors conclude that RCTs of psychological interventions for other chronic pain conditions are 
urgently needed. In spite of these limitations, this report provides good evidence that CBT and 
relaxation can be highly effective in reducing frequency and severity of headaches in children 
and some evidence for effectiveness in RAP. 
 
Complex regional pain syndrome, type I: Although much has been written about CRPS, type I 
in children, there are no randomized, controlled trials of pharmacologic interventions and only 
one randomized trial involving non-pharmacologic interventions36   In this report a program of 6 
sessions of CBT was combined randomly with either 1 session of PT per week or 3 sessions of 
PT per week for 6 weeks. Reported outcomes were good in both groups and there was no 
difference between groups. Other reports indicate success with intensive PT without sympathetic 
blocks or medications resulted in 90% cure rate37. Nearly 80% of these patients were referred for 
psychological evaluation and intervention but the details of this therapy are not elaborated upon.  
A recent review emphasizes the apparent importance of non-pharmacologic interventions14 .The 
author correctly states that in spite of the fact that many children can be motivated to enter 
physical therapy (PT) programs and tolerate the temporary increase in pain typically experienced 
during the initiation of this PT, some children refuse to cooperate and participate in their 
rehabilitation because of pain.  Wilder states that it is the physician’s obligation to ensure 
adequate analgesia and facilitate progress in PT and recommends a stepwise multidisciplinary 
approach starting with TENS, CBT, and possibly acupuncture. If needed medications such as 
TCA or anticonvulsants can be added. Sympathetic blocks may facilitate entry into PT but are 
unlikely to be successful as the primary intervention for CRPS, type I. Once again an urgent need 
for further research is needed to establish which if any of these interventions are efficacious in 
reducing pain, improving function, or facilitating entry into a PT program.  

   
CONCLUSIONS 

Pharmacologic interventions are destined to fail if they are the sole or primary treatment 
approach for chronic pediatric pain. However, when pharmacologic agents are incorporated into 
a comprehensive pain and disability management program that addresses educational, 
psychological, medical, physical, environmental, and family factors that may be contributing to 
the onset, exacerbation and maintenance of chronic pain in children, they may be of value. That 
being said, there is little published evidence that supports the efficacy of pharmacological agents 
in chronic pediatric pain. Most of the evidence is extrapolated from adult literature.  
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