
Studies of Pharmacological Interventions

Supplemental Evidence Table 5.1.1:  Opioids (Morphine) and Clonidine

	Author
	Patients Description
	Intervention
	Findings & Comments

	Author:         Siddall, 1994

Country: Australia

Setting: Tertiary care

Refman ID: 73
	Case Report

Gender:  male

Age: 27 y

Level of injury: tetraplegic

Completeness of injury: complete
Cause of injury:  fall

Surgical stabilization:  

Time since injury: 4 y

Duration of pain: 1 y

Onset of pain: 3 y

Length of followup: 9 m 

Outcome measures:  NR
Pain description: burning, tearing, with intermittent shooting, stabbing pain radiating to left heel
	Intervention: 

· 7 mg/day morphine over 2 weeks

· started intrathecal morphine (5 mg/day) and clonidine (8 µg/day); increased to infusion rate of 10/day morphine and 17 µg/day clonidine over a 1 week period

Previous treatment: 

· Analgesics did not provide adequate relief of pain.

· Intrathecal baclofen


	Outcomes: 

· Morphine alone did not control pain.

· 2 weeks after combination treatment began, patient reports reduction of pain to 50% of previous levels. Continues to experience good relief of pain after 9 m.

Adverse effects: NR

Severity of Adverse effects: NR

Comments: 

· Morphine did not relieve the pain but did relieve the muscle spasm, equal to that of the intrathecal baclofen

· Intrathecal administration of clonidine was thought to be important in avoiding undesirable side effects,

· Suggest further studies to determine most effective concentration of clonidine and to measure the analgesic effect of its influence in combination with opioids.



	Author's description of pain –  No definition provided.


Studies of Pharmacological Interventions

Supplemental Evidence Table 5.1.2:  Aminopyridine

	Author
	Patient Description
	Intervention
	Findings & Comments

	Author:         Potter, 1998

Country:  Canada

Setting: Tertiary care

Refman ID: 1218
	3 case reports

Gender: 2/3 male

Age: 45 y, 42 y, 40 y

Level of injury: 1 ASIA C, 2 ASIA D; 3/3 incomplete tetraplegia 

Cause of injury: 2/3 MVA, 1 diving accident

Surgical stabilization: NR

Time since injury: 16 y, 17 m, 3 y

Frequency of pain: NR

Onset of pain: NR

Outcome measures: Modified Ashworth Scale

Pain description: spasm
	4 - Aminopyridine 10 mg bid or tid orally over a 4 m interval 

Previous treatment:

Effective: 4 AP i.v (immediate release) 

Ineffective: 12 y of cross section of analgesics modalities and wheelchair positioning

 
	Outcome:

· Marked and sustained reductions in upper or lower extremity spasticity as soon as 2 hours of the first dose of 4-AP

· Improvement in gait and sexual functions

Pt #1 experienced “appreciable reductions in dysesthetic lumbar pain”

Other benefits: reduced pain (n=1), restored muscle strength (n=3), improved sensation (n=2), voluntary control of bowel function (n=1), and sustained penile tumescence (n=2). Improved quality of life

Adverse effects: transient light headedness.  No evidences of renal or hepatic toxicity with prolonged use

Pt#3: irritability and wakefulness at night (eliminated by reduction from t.i.d to b.i.d administration)

Severity of Adverse effects: NR

Comments:

· Sensory analgesics and antispastic effects tended to appear 1-2 hours after the first dose consistent with the peak serum levels.

· All three patients experienced regression to previous pain and functional state after discontinuation of the drug at 4 m.

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN – No definition provided.


Studies of Pharmacological Interventions

Supplemental Evidence Table 5.1.3:  Baclofen

	Author
	Patient Description
	Intervention
	Findings & Comments

	Author:          Herman, 1992

Country:  USA

Setting: Tertiary care

Refman ID: 095
	42 y old male

Level of injury: C5-6

Cause of injury: NR 

Surgical stabilization: NR

Time since injury: NR

Duration of pain: NR

Onset of pain: NR

Length of followup: NR

Outcome measures: VAS (0-100)

Pain description: severe dysesthesia & complete sensor motor impairment. Patient also had lower back pain.
	Intrathecal Baclofen 50 µg in ml normal saline (bolus dose)


	Baclofen abolished dysesthetic pain (VAS 83)

Adverse effects: marked sensitivity to the drug

Severity of adverse effects: NR
Comments: 

· Report of this patient comes from an RCT of  9 patients with chronic, dysesthetic, and spasm-related pain with spinal spasticity (Multiple sclerosis, spinal cord injury and transverse myelitis)



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN – No definition of pain provided.


Studies of Pharmacological Interventions
Supplemental Evidence Table 5.1.4:  Baclofen

	Author
	Patient Description
	Intervention
	Findings & Comments

	Author: Taira, 1995

Country: Japan

Setting: Tertiary care

Refman ID: 057

	N= 6 TSCI /14 

Gender: 100% Male

Age: (mean) 55.2 y (9.1) 

Level of injury: cervical (2), thoracic (3), lumbar (1)

Completeness of injury: NR
Cause of injury:  NR

Time since injury:  NR

Duration of pain: 15.8 y
Onset of pain:  NR

Length of followup: NR

Outcome measures:  numerical scale

Pain description:  Allodynia, hyperalgesia
	Drug: Baclofen
Dose: Bolus 50-100 µg
Route: Intrathecal (lumbar catheter)

Frequency: 3-5 times over 1 w
· normal saline used once in each patient


	Numerical Scale (posttreatment): 6.33 (4.08), 3/6 TSCI subjects reported “substantial pain relief”

Adverse Effects:  Unsteady gait, urinary retention, mild headache

Severity of Adverse Effects:  transient
Comments: 

- Patients with signs of partial spinal lesions reported pain relief; whereas patients with complete lesions of the spinal cord did not benefit.



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN – No definition of pain provided.


Studies of Pharmacological Interventions

Supplemental Evidence Table 5.1.5:  Carbamazepine

	Author
	Patient Description
	Intervention
	Findings & Cpomments

	Author:        Gibson, 1971

Country:  USA

Setting: Tertiary care

Refman ID: 8090
	2 case reports

Gender: 2/2 male

Age: 34 y, 37 y

Level of injury: paraplegic 

Cause of injury : Fracture dislocation, GSW

Surgical stabilization: Patient #1 - Yes. Decompressive laminectomy. Patient reported 50% decrease in his pain after the operation but the pain returned after 6 m. 

Patient #2 – no

Time since injury: 7 y, 35 y

Duration of pain: 6 y, 28 y (approximately)

Onset of pain: 3 m, 20 y

Outcome measures: Descriptive narration 

Duration of observation: 4 m, 8 m

Pain description: severe burning and deep in the bones, radiating, aching, severe, sharp, lancinating in the lower body. Intractable pain associated with muscle spasms.
	Carbamazepine

Patient #1: 200 mg 4X/d, reduced to 700 mg/d

Patient #2: 600 mg per d, reduced to 500 mg due to nausea

Previous treatment:

Patient #1: analgesics, laminectomy

Patient #2: Spinal anesthesia, subarachnoid alcohol blocks. Trial of dilantin and valium for 1 w (not effective)


	Patient #1: deep aches remain but tolerable

Patient #2:  “marked relief” Relief persisted with only occasional burning sensations.

Adverse effects:

Patient #1: gastrointestinal disturbance

Patient #2: nausea

Lancinating complaints in these two patients are similar to that seen in classical trigeminal neuralgia.

Severity of Adverse effects: NR

Comments: Relief of pain with carbamazepine suggests a central origin of severe atypical pain following afferent denervation of the spinal cord.



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN – No definition provided.


Studies of Pharmacological Interventions
Supplemental Evidence Table 5.1.6:  Local Anesthetics (Lidocaine)

	Author
	Patients Description
	Intervention
	Findings & Comments

	Author:          Nagaro, 1995

Country: Japan

Setting: Tertiary care

Refman ID: 64
	4 of 89 subjects were TSCI Gender:  55% of total sample male; NR for 4 TSCI

Age: mean 51.6 y for total population; NR for 4 TSCI

Level of injury: NR

Completeness of injury:  2 complete, 2 incomplete
Cause of injury: NR

Surgical stabilization:  NR

Time since injury: NR

Duration of pain: 6.4 y (6.6) for 4 TSCI; 3.9 y (6.1) total population

Onset of pain:  NR

Length of followup: NR 

Outcome measures: VAS  0 – 10 mm; 0 = no pain; 10 = most painful
Pain description: NR
	Previous treatment:  NR

Intervention: Lidocaine 1.5 mg/kg infused iv for 1 minute


	Outcomes:  

TSCI patients (4 patients)

· Baseline VAS pain score 7.0 (1.8)

· After treatment:  1 excellent, 2 fair, 1 no change
Total Sample (89 patients)

· Baseline VAS pain score 5.8 (2.3)

· After treatment: 44 (49%) excellent; 13 (15%) good; 17 (19%) fair; 15 (17%) no effect.

Adverse effects: NR

Severity of Adverse effects: NR

Comments: 

· Pain score lowest immediately after infusion

· Authors suggest that systemic local anesthetics are most effective in neuropathy due to cancer pain, postherpetic or trigeminal neuralgia, low back pain with root pain or stenosis, peripheral nerve injury, and thalamic pain.

· Article published in Japanese.

	Author's description of pain –  No definition provided.


Studies of Pharmacological Interventions

Supplemental Evidence Table 5.1.7:  Local Anesthetic (Midazolam)

	Author
	Patients Description
	Intervention
	Findings & Comments

	Author:        Ozerbil, 1997

Country:  Turkey

Setting: Tertiary care

Refman ID: 1204
	4 case reports 

Gender:  male

Age: 47, 51, 28, 31 

Level of injury: 4 paraplegic; 4 thoracic

Completeness of injury:            2 Frankel Class A, 2 Frankel Class C

Cause of injury:  2 MVA,  1 fall,  1 other

Surgical stabilization:  NC

Time since injury: mean 26 m, min 18 m to max    32 m

Duration of pain: mean 22.5 m, min 16 m to max  29 m

Onset of pain: NR

Length of followup: 2 w min

Outcome measures: VAS, modified Ashworth, face scale
Pain description:  chronic central pain and spasticity in lower regions
	Epidural administration of midazolam 6 times daily 

Dose: 40 µg/kg dissolved in 10 ml normal saline via lumbar epidural catheter

Previous treatment: NC

	Outcomes:

· baseline VAS 7-8; at 1 day 0-1; at  15 days 0

· baseline face 15 – 17; at 1 day 1-2; at 15 days 1

· baseline modified Ashworth hip 3-4; at 1 day 0-2; at 15 days 1

· baseline modified Ashworth foot 3-4; at 1 day 1-2; at 15 days  1-2

Adverse effects: none observed

Severity of Adverse effects: NA

Comments: 

· Midazolam provided relief for both central pain and spasticity.

· Efficacy on central pain more pronounced

· No significant side effects in any patient

· Article published in Turkish.

	Author's description of pain –  No definition provided.


Studies of Pharmacological Interventions

Supplemental Evidence Table 5.1.8:  Amitriptyline, Carbamazepine

	Author
	Patient Description
	Intervention
	Findings & Comments

	Author:      Sandford, 1992

Country:  USA

Setting: Tertiary care

Refman ID: 219
	33 y old female

Level of injury: burst fracture of C7

Cause of injury: MVA

Surgical stabilization: at time of accident

Time since injury: about 10 w

Duration of pain: NR

Onset of pain: about 1 m postinjury

Length of followup: NR

Outcome measures: patient report

Pain description: intermittent dull, burning pain beginning in feet, to backs of legs into lower back.  Light touch caused excruciating pain at times.
	amitriptyline: initial dose: 25 mg hs, increased to 200 mg hs

final dose: 50 mg tid

carbamazepine:

initial dose 100 mg bid
increased to 200 mg bid

final dose: 200 mg bid

Previous treatment (ineffective): repeat anterior decompression
acetaminophen, ibuprofen, oxycodone, propoxyphene, TENS
	· some relief at night with amitriptyline

· substantial pain reduction after 10 d treatment when carbamazepine was added

Adverse Effects: NR

Severity of Adverse Effects: NR

Comments:

· sustained improvement after 3 y



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN – No definition of pain provided.


Studies of Pharmacological Interventions

Supplemental Evidence Table 5.1.9:  Amitriptyline Plus Other Nonpharmacologics
	Author
	Patient Description
	Intervention
	Findings & Comments

	Author:            Loubser, 1993

Country:  USA

Setting: Tertiary care

Refman ID: 347
	53 y old male 

Level of injury:  C6 (MVA)

Completeness of injury:  Incomplete motor and sensory

Time since injury:  2 y

Onset of pain:  NR

Length of followup: NR

Outcome measures: VAS (0-10), pain diagram

Pain description:  Lower extremities - knees to soles of feet bilaterally, radiation to right thigh (cramping)

Upper extremities - dysesthesias from elbow to tips of fingers
	Combination therapy:

· 150 mg amitriptyline b.i.d.

· group psychotherapy

· biofeedback relaxation

Previous therapy:

· 50 mg lidocaine in 7.5% dextrose injected via catheter


	Combination therapy (amitriptyline and psychotherapy):

· some relief of pain that the patient deemed compatible with normal activities of daily living

Adverse Effects: NR

Severity of Adverse Effects: NR

Comments:

· Patient refused trial of deep brain stimulation, dorsal column stimulation, and trial of intrathecal opioid.



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN – Central: location within dorsal horn and somatosensory projection systems rostral to the actual spinal cord transection


Studies of Pharmacological Interventions
Supplemental Evidence Table 5.1.10:  Amitriptyline Plus Other Nonpharmacologics

	Author
	Patient Description
	Intervention
	Findings & Comments

	Author:     Segatore, 1994

Country:  Canada

Setting: Tertiary care

Refman ID: 074
	23 y old male

Level of injury: C5 fracture dislocation (MVA)

Time since injury:  NR

Onset of pain:  within 5 w of surgical stabilization 

Length of followup: NR

Outcome measures: patient report

Pain description:  burning and numbness throughout his trunk and limbs, episodes of severe lancinating pain into his dominant upper extremity
	· 25 mg amitriptyline (Elavil) at bedtime

· seen by social worker for support and relaxation training


	· within 3 d, significant amelioration of pain

Adverse Effects: NR

Severity of Adverse Effects: NR

Comments: background dysesthesias were reduced to a manageable intensity and fewer paroxysmal bursts

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN – From IASP: central pain is pain due to “central mechanisms” or pain that arises following disease or injury to the CNS. Neuropathic pain should be reserved for pain attributed to “peripheral-central mechanisms” that are operative in disease or injury of peripheral nerves.


Studies of Pharmacological Interventions

Supplemental Evidence Table 5.1.11:  Carbamazepine, Clonipramine
	Author
	Patients Description
	Intervention
	Findings & Comments

	Author:          Gallien, 1995

Country:  France

Setting: Tertiary care

Refman ID: 388
	8 RSD case reports 

Gender:  7/8 male

Age: median 35 y, min  29 y, max 59y

Level of injury: 4/8 tetraplegic, 4/8 paraplegic; 5/8 Frankel A, 2/8 Frankel C, 1/8 Frankel D

Cause of injury: 2/8 MVA, 1/8 fall, 5/8 GSW

Surgical stabilization: 4/8 yes

Time since injury: mean 7m, min 1 to max 16 m

Duration of pain: NR

Onset of pain: 7 m

Outcome measures: patient self report, “improvement,” x-rays

Pain description: permanent burning, tingling pain with local hyperesthesia, electricity, stabbing
	Formulation of the solution:  7/8 subcutaneous porcine, 160 IU/d or salmon calcitonine 100 IU/d for 10 days, then 3 times a week for 5 weeks Physiotherapy consisting of immersions in hot and cold water included

If no improvement occurred at 10 days, carbamazepine (dose NR). clonipramine was introduced at 75 mg/d

Previous treatment: NR

	Outcomes: Carbamazepine produced an improvement in 2/8 patients, good findings were obtained in the other 6/8 with clonipramine.

Adverse effects: None reported as a result of the drugs. All patients had a depression syndrome prior to the study.

Severity of Adverse effects: NR

Comments: Noticed 2 distinctive clinical phases: a hot phase with diffuse swelling and a cold phase with the disappearance of trophic changes and then the appearance of searing pain without nerve root distribution


	Author's description of pain – No definition provided.


Studies of Pharmacological Interventions

Supplemental Evidence Table 5.1.12:  Combination (Buprenorphine, Diazepam, Thiamylal)

	Author
	Patient Description
	Intervention
	Findings & Comments

	Author:          Nagaro, 1995

Country: Japan

Setting: Tertiary care

Refman ID: 320


	40 y old male

Level of injury: fracture dislocation T12/L1

Cause of injury: NR

Surgical stabilization: NR

Time since injury: 18 y

Duration of pain: 18 y

Onset of pain: “soon after injury”

Length of followup: 6 y

Outcome measures: VAS (0-10)

Pain description: shooting pain to left medial thigh corresponding to L2 dermatomes lasting for several seconds & occurring several times per hour (VAS 5-10)
	phenol block - 0.5ml of 10% phenol in glycerin at T11/12

After block, patient received buprenorphine, diazepam, thiamylal with little or no effect

Previous treatments Effective: vigorous rubbing of lower left abdomen

Ineffective:  acupuncture, dorsal column stimulator,TENS, antidepressants, major tranquilizers, NSAIDs 


	Outcomes:

· block produced anesthesia to T11 on left with resolution of pain for 2 h

· subsequent severe (VAS 10) continuous pain

Adverse effects: marked worsening of pain

Severity of adverse effects: NR

Comments: 

· Block receded after 60 h and pain returned to previous level.

· Input above area of deafferentation had an inhibiting effect on the pain in the area of deafferentation.

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN –  No definition of pain provided.


Studies of Pharmacological Interventions

Supplemental Evidence Table 5.1.13:  Combination (Gabapentin and Clonazepam)

	Author
	Patient Description
	Intervention
	Findings & Comments

	Author:          Ness, 1998

Country:  USA

Setting: Tertiary care

Refman ID:
	40 y old male

Level of injury: T12/L1 fracture dislocation, Incomplete Frankel 

Cause of injury: traumatic

Surgical stabilization: NR

Time since injury: approximately 15 y

Duration of pain: 8-10 episodes per d

Onset of pain: “shortly after injury”

Outcome measure: verbal 10-point scoring system (0 absence; 10 maximum pain)

Pain description: episodic bursts of “searing” pain, burning 
	Gabapentin: Titration to 400 mg po t.i.d.

Stepwise advancement to 600 mg q.i.d. over a 9 m period

Clonazepam: 2400mg/d+ tramadol 100 mg po t.i.d. was added to improve effect on pain 

Previous treatment: Ineffective: carbamazepine, intravenous lidocaine, oral mexilitine, prolisin and thorazine (no benefit or unacceptable side effects)
	Substantial reduction in frequency (5-6 episodes per d) and average intensity of the pain  (subjective pain rating of 2-3/10).

Benefit persisted for 22 m – pain rating 1-2/10

Adverse effects: tremors, somnolence, and inability to concentrate

Severity of adverse effects: Required discontinuation of the drug on two occasions

Comments: This report emphasizes the value of regional blood flow (rCBF) using single photon emission computed tomography (SPECT) to “measure” pain.



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN – No definition of pain provided.


Studies of Pharmacological Interventions

Supplemental Evidence Table 5.1.14:  Combination (Gabapentin, Tramadol, Flunitrazepam)

	Author
	Patient Description
	Intervention
	Findings & Comments

	Author:  Mercadante 1998

Country:  Italy

Setting: Tertiary care

Refman ID: 053
	3 case reports

Gender: 3 male 

Age: 62 y, 67 y, 54 y

Level of injury: 2 lumbar, 1 paraplegic

Cause of injury: 2 falls, 1 failed back surgery

Surgical stabilization: 1 No

Time since injury: 10 y, 2 NR

Duration of pain: NR

Onset of pain: NR

Outcome measures: VAS 10

Pain description: allodynia, burning, electric, hyperalgesia, hyperpathia. Rhythmic periodic, intermittent, irradiating, belt pain to the back, shocking pain at the legs  

Duration of observation: NR
	Intervention:

Gabapentin: Pt #1: 300 t0 600 mg per d; Pt #2: 300 mg bid increased over 2 w to 1,600 mg d; Pt #3:300 at bedtime to 1,200 mg bid

Tramadol: Pt #1: low dose; Pt #3: 400 mg/d

Flunitrazepam: Pt #1: 20-30 mg d

Previous treatment

Pt #1:Laminectomy, Physiotherapy and TENS and flunitrazepam

Pt #2: epidural stimulation stimulation, baclofen, NSAIDS, morphine and tramadol

Pt #3: tramadol, codeine-paracetamol, NSAIDS, steroids, antidepressants, benzodiazepine.


	· Pt #1: gabapentin, tramadol and flunitrazepam. Pain progressively reduced. VAS ranged 4-7, verbal rating: moderate-acceptable. Partial reversal of sympathetic involvement signs. 

· Pt #2: gabapentin only. VAS <6, acceptable pain relief, myoclonic jerks disappeared. 

· Pt #3: gabapentin and tramadol. Pain originally VAS 8-10, reduced to VAS 3-6

Adverse effects:

· Pt #1: None

· Pt #2: severe somnolence and myoclonic jerks with incorrect doses (400 mg bid)

· Pt #3: dizziness and somnolence reported during the first days of treatment (progressively disappeared)

Severity of Adverse effects:  Adverse effects of gabapentin were transient and mild-to-moderate in severity. These may be prevented by gradually increasing the dosage over time.

Comments: 

- Gabapentin potentially useful where conventional analgesics are ineffective.



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN – Central dysesthetic pain defined as the presence of pain caudal to the site of injury for any period of at least 4 w postinjury.


Studies of Pharmacological Interventions

Supplemental Evidence Table 5.1.15:  Other (Aspirin in Chloroform)

	Author
	Patients Description
	Intervention
	Findings & Comments

	Author:  Tharion, 1997

Country:  India

Setting: Tertiary care

Refman ID: 098
	7 case reports 

Gender: 6 male

Age: mean 42 y, min 35 y, max 50 y

Level of injury: 2 cervical, 5 thoracic

Cause of injury: NR

Surgical stabilization: NR

Time since injury: NR

Duration of pain: mean 6.7 m

Onset of pain: NR

Outcomes: good, fair, poor relief of pain

Pain description: Root pain, central pain legs 
	Topical application of aspirin in chloroform over the painful areas up to 6 times per d

Formulation of the solution: 300mg acetyl salicylic acid dissolved in 15 ml of chloroform

Previous treatment:

Effective: 4 AP iv (immediate release) 

Ineffective: 12 y of cross section of analgesics modalities and wheelchair positioning.

Outcome measures: Numerical scale (0: no pain-100: as bad as it gets)
	· 5 subjects report “good” response, Score 25; 

· 2 subjects report “fair” response, Score 30-40

· Onset of pain relief  started  within 10-20 minutes of application. 

· Duration of relief after each application varies between 2 & 8 hours. 

Other benefits: sleep no longer disturbed due to pain

Adverse effects: None on these patients. One person in the trial showed mild, transient erythema of the skin. 

Severity of Adverse effects: NR

Comments: 

· The seven patients reported here come from a non-randomized, before-and-after trial of 15 patients with complaints of severe chronic  neurogenic pain in whom conventional methods of analgesia were unsuccessful.

· All patients scored 100 before the trial started. 

· One pt with spinal tuberculosis paraplegia (reported as a patient with chronic pain following spinal cord injury) had complete relief of pain after 3 w of repeated application of the solution.

	Author's description of pain –  “Pain of burning, stabbing, or sharp shooting quality segmentally at or diffusely below the neurological level of lesion”
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