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Abstract

Background—Neuropathic pain is common among cancer patients and often difficult to treat. 

This study used Scrambler Therapy, a patient specific electrocutaneous nerve stimulation device, 

to treat cancer patient with pain.

Methods—Patients received Scrambler Therapy for ten sessions (one daily) over a two- week 

period. The primary outcome was change in pain numeric rating scale (NRS) at 1 month; 

secondary outcomes were changes in the Brief Pain Inventory and European Organization for 

Treatment and Cancer QLC-CIPN-20 over time.

Results—39 patients, mean age 56.5, 16 men and 23 women, were treated over an 18 month 

period for an average of 9.3 days each. The “now” pain scores reduced from 6.6 before treatment 

to 4.5 at 14 days, 4.6, 4.8 and 4.6 at 1, 2 and 3 months. (p<0.001) Clinically important and 

statistically significant improvements were seen in average, least, and worst pain; BPI interference 

with life scores, and motor and sensory scales on the EORTC CIPN-20. No adverse effects were 

observed.

Conclusions—In this single arm trial, Scrambler therapy appeared to relieve cancer associated 

chronic neuropathic pain both acutely and chronically, and provided sustained improvements in 

many indicators of quality of life.
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Introduction

Neuropathic pain is common in cancer patients and often difficult to effectively treat1. 

While conventional treatments such as opioids, neuroleptics, and other drugs help, all have 

side effects and limited effectiveness2.

Scrambler therapy is a novel approach to pain control that attempts to relieve pain by 

providing “non pain” information via cutaneous nerves to block the effect of pain 

information. Scrambler therapy has relieved refractory chronic pain in several uncontrolled 

clinical trials: 11 cancer patients with abdominal pain3; 226 patients with neuropathic pain 

including failed back surgery, brachial plexus neuropathy, and others4; refractory 

chemotherapy induced neuropathic pain56; a wide spectrum on cancer-related pain7; and 

post-herpetic neuropathy8, spinal cord stenosis, and failed back syndrome9. Other small 

series show a >50 % reduction in refractory post –herpetic pain10, cancer pain11, and back 

pain12. In a large series of complicated pain patients, including spinal pain, neuralgia, 

chronic regional pain syndrome, and multisite pain, D’Amato and colleagues reported a 

significant reduction in pain scores across all diagnostic groups13. In a pilot randomized 

trial14, 52 patients with chronic neuropathic pain (spinal cord stenosis, failed back 

syndrome, post-herpetic neuropathy) were randomized to Scrambler therapy or treatment 

following standard pharmacology guidelines15; at one month, the Scrambler therapy group 

had a 91% decrease in pain, compared to the standard therapy group with a 28% decrease.

The purpose of this study was to continue our original observations in a more diverse group 

of patients with cancer pain syndromes as we became more experienced with the treatment, 

evaluate if there was chronic pain relief in addition to acute pain relief, and evaluate the 

impact of pain relief on quality of life.

Materials and Methods

Study Population

Patients were eligible if they had CIPN neuropathy from neurotoxic chemotherapy 

(including taxanes-such as paclitaxel or docetaxel, or platinum-based compounds such as 

carboplatin or cis-platinum or oxaliplatin, or vinca alkaloids such as vincristine, vinblastine, 

or vinorelbine, or proteosome inhibitors such as bortezimib). They were also eligible if they 

had other chronic pain syndromes including chemotherapy induced peripheral neuropathy 

with predominant numbness but not pain; post mastectomy pain; post-surgical pain; post-

herpetic neuropathy; Post-radiation pain; or others such as vertebral compression, fracture, 

miscellaneous. Pain or symptoms of peripheral neuropathy had to be greater than 1 month's 

duration. The pain must have been stable for at least 2 weeks, with the patient reporting an 

average daily pain rating of > 5 out of 10, using the pain numerical rating scale (NRS: 0 is 

no pain and 10 is worst pain possible); or numbness that bothered the patient at least “a little 

bit” on the CIPN-20. Patients had to be at least 18 years of age, have a life expectancy > 3 

months, and an ECOG Performance Status of 0, 1, or 2. The Institutional Review Board 

approved the study, all patients gave informed consent, and the trial was listed nationally 

(MC10CC, NCI-2011-00339, 11-000675, NCT01347723).
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Standardized Scrambler Treatment

The Scrambler Therapy was done as previously described5. Briefly, each Scrambler Therapy 

patient was given a 45-minute daily treatment for 10 consecutive days, Monday thru Friday. 

The stimulus was increased to the maximum intensity individually bearable by the patient 

that did not cause any additional pain or discomfort. The Scrambler therapy group 

maintained their starting drug treatment with no changes.

Data and statistical considerations

The clinical demographic characteristics were summarized by basic descriptive statistics. A 

repeated measure of analysis of variance was used to test if there are any changes over time 

on NRS pain scores, BPI scores, EORTC CIPN-20 scores, and morphine oral equivalent 

doses (MOEDs), respectively. Pair-wise comparisons between the time points were tested 

and the Tukey’s HSD procedure was used to adjust for the multiple comparisons to control 

the overall type I error of 5%. SAS 9.2 was used for all analyses.

Results

There were 16 men and 23 women with a mean age 56.5 years. There were 28 Caucasian-

Americans and 11 African-Americans, who underwent an average of 9.3 days of treatment 

each. The cause of pain was CIPN in 33, post-mastectomy pain in 3, post herpetic 

neuropathy in 2, and radiation related pain in 1 person.

Full results are shown in table 1. Results are shown for the whole group. When we analysed 

the 33 CIPN patients separately, there were no differences between them and the entire 

group. (Data not shown, available on request.)

The primary endpoint results, the least squared means of the Numeric Rating Scale for “pain 

now” immediately before and after each session are shown in Figure 1. The NRS change 

over time was significant (p-value of the overall testing = 0.0006), and the change between 

day 30 and baseline, the primary endpoint, was significant (adjusted p-value by the Tukey’s 

HSD procedure = 0.0070).

The secondary endpoints all showed significant improvement. The least squared means of 

BPI pain score from Question 5 (What is your pain now?) are shown in Figure 2. The 

difference between day 30 and baseline was statistically significant (adjusted p-value = 

0.0049) and the change over time was significant (p-value = 0.0002).

The sensory component of the EORTC CIPN-20 also improved as shown in Figure 3, as did 

the motor component, shown in Figure 4. For the sensory component, the change over the 

entire time period was significant (p-value <0.0001), and the difference between day 30 and 

baseline was significant with the adjusted p-value = 0.0007. For the motor component, the 

change over time was statistically significant (p-value = 0.0019), and compared with 

baseline motor component, days 14, 30, and 60 have significant lower motor component 

with the adjusted p-values = 0.0143, 0.1035, and 0.0094, respectively. The use of opiates did 

not change appreciably, as shown in Figure 5 (p-value = 0.45).
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We saw across the board improvements in all the components of the BPI “interference with 

normal life” that were sustained, in mood, sleep, relationships, etc. A typical curve is shown 

in Figure 6, “How much did pain interfere with your ability to walk?” The difference was 

significant, p = 0.0003 at the 30 day time point from baseline.

Discussion

In this trial Scrambler Therapy appeared to reduce pain, both acutely and chronically. It 

substantially reduced the interference of pain with normal life in every scale measured. The 

substantial reduction in pain scores from baseline to the primary endpoint at one month, 

30%, meets the IMMPACT recommendations for a moderately important 

improvement161718 The reduction in CIPN pain scores is more than the 10% reported with 

the only drug proven to have efficacy, duloxetine19. While we did not formally study quality 

of life in this pilot trial, the changes in function as assessed by the CIPN-20 and BPI were all 

encouraging and long lasting. As in previous trials, we saw no side effects.

There are limitations to this study. First, there was no control group so some of the change 

could be due to placebo, regression to the mean over time, and recovery. In the randomized 

controlled trial of duloxetine versus placebo in CIPN patients such as treated here, the 

placebo group changed only by 0.1–0.2 (of 1.0 points on the 10 point scale) during the first 

and second six week periods of testing22. Our patients had rapid, stepwise relief over 14 

days, then persistent relief that is larger than the effect heretofore observed with placebo. 

Second, this was not a homogenous group of patients so the effects could be disparate. For 

instance, in the duloxetine study, the drug helped patients with oxaliplatin-induced 

neuropathy but had no effect on taxane-induced neuropathy22. Our study was not of 

sufficient size to report meaningful differences in any subgroup.

There are strengths to this study, in addition to the limitations. The patient reported 

outcomes are all standard, reproducible, and valid. The magnitude of the pain relief effect is 

large, persistent, and consistent with the size of the pain relief in the other uncontrolled 

Scrambler therapy studies and in the one randomized pilot trial.

In conclusion, the pain relief obtained in this trial encourages further development of both 

treatment and knowledge regarding Scrambler Therapy. This knowledge will provide a 

better understanding of the mechanisms of action and new opportunities for the treatment of 

all forms of pain. It also provides more knowledge of effect size for further randomized 

placebo or sham controlled trials.

References

1. Botez SA, Herrmann DN. Sensory neuropathies, from symptoms to treatment. Curr Opin Neurol. 
2010 Oct; 23(5):502–508. [PubMed: 20689428] 

2. Finnerup NB, Sindrup SH, Jensen TS. The evidence for pharmacological treatment of neuropathic 
pain. Pain. 2010 Sep; 150(3):573–581. [PubMed: 20705215] 

3. Marineo G. Untreatable pain resulting from abdominal cancer: new hope from biophysics? JOP. 
2003 Jan; 4(1):1–10. [PubMed: 12555009] 

4. Sabato AF, Marineo G, Gatti A. Calmare therapy. Minerva Anestesiol. 2005 Jul-Aug;71(7–8):479–
482. [PubMed: 16012423] 

Coyne et al. Page 4

J Pain Palliat Care Pharmacother. Author manuscript; available in PMC 2015 March 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



5. Smith TJ, Coyne PJ, Parker G, Dodson P. Pilot trial of a Patient-specific Cutaneous Electro-
stimulation Device (MC5-A Calmare®) for Chemotherapy Induced Peripheral Neuropathy. J Pain 
Symptom Manage. 2010 Dec; 40(6):883–891. [PubMed: 20813492] 

6. Pachman DR, Linquist BM, Barton DL, Fee-Schroeder KC, Smith TJ, Lachance Dh, Liu H, Seisler 
DK, Loprinzi CL. Pilot study of Scrambler therapy for the treatment of chemotherapy-induced 
peripheral neuropathy. J Clin Oncol. 2012; 30 (suppl; abstr 9075). 

7. Ricci M, Pirotti S, Scarpi E, Burgio M, Maltoni M, Sansoni E, Amadori D. Managing chronic pain: 
results from an open-label study using MC5-A Calmare® device. Support Care Cancer. 2012 Feb; 
20(2):405–412. Epub 2011 Mar 11. [PubMed: 21394458] 

8. Ko YK, Lee HY, Lee WY. Clinical experiences on the effect of scrambler therapy for patients with 
postherpetic neuralgia. Korean J Pain. 2013 Jan; 26(1):98–101. Epub 2013 Jan 4. PMID:23342218. 
[PubMed: 23342218] 

9. Attal N, Cruccu G, Haanpää M, Hansson P, Jensen TS, Nurmikko T, Sampaio C, Sindrup S, Wiffen 
P. EFNS Task Force. EFNS guidelines on pharmacological treatment of neuropathic pain. Eur J 
Neurol. 2006 Nov; 13(11):1153–1169. [PubMed: 17038030] 

10. Ko YK, Lee HY, Lee WY. Clinical experiences on the effect of scrambler therapy for patients with 
postherpetic neuralgia. Korean J Pain. 2013 Jan; 26(1):98–101. Epub 2013 Jan 4. [PubMed: 
23342218] 

11. Park HS, Sin WK, Kim HY, Moon JY, Park SY, Kim YC, Lee SC. Scrambler therapy for patients 
with cancer pain - case series - Korean J Pain. 2013 Jan; 26(1):65–71. Epub 2013 Jan 4. [PubMed: 
23342211] 

12. Ghatak RK, Nandi SN, Bhakta A, Mandal GC, Bandyopadhyay M, Kumar S. Prospective study of 
application of biological communication (cybernatics) in management of chronic low back pain--a 
preliminary report. Nepal Med Coll J. 2011 Dec; 13(4):257–260. [PubMed: 23016475] 

13. Sparadeo F, Kaufman C, D’Amato S. Scrambler Therapy: An Innovative and Effective Treatment 
for Chronic Neuropathic Pain. Journal of Life Care Planning. 2012; 11(3) (3–15). 

14. Marineo G, Iorno V, Gandini C, Moschini V, Smith TJ. Scrambler therapy may relieve chronic 
neuropathic pain more effectively than guideline-based drug management: results of a pilot, 
randomized, controlled trial. J Pain Symptom Manage. 2012 Jan; 43(1):87–95. Epub 2011 Jul 16. 
[PubMed: 21763099] 

15. Attal N, Cruccu G, Haanpää M, Hansson P, Jensen TS, Nurmikko T, Sampaio C, Sindrup S, 
Wiffen P. EFNS Task Force. EFNS guidelines on pharmacological treatment of neuropathic pain. 
Eur J Neurol. 2006 Nov; 13(11):1153–1169. [PubMed: 17038030] 

16. Dworkin RH, Turk DC, Peirce-Sandner S, et al. Research design considerations for confirmatory 
chronic pain clinical trials: IMMPACT recommendations. Pain. 2010; 149(2):177–193. [PubMed: 
20207481] 

17. Dworkin RH, Turk DC, McDermott MP, et al. Interpreting the clinical importance of group 
differences in chronic pain clinical trials: IMMPACT recommendations. Pain. 2009; 146(3):238–
244. [PubMed: 19836888] 

18. Farrar JT, Young JP Jr, LaMoreaux L, Werth JL, Poole RM. Clinical importance of changes in 
chronic pain intensity measured on an 11-point numerical pain rating scale. Pain. 2001; 94:149–
158. [PubMed: 11690728] 

19. Smith EM, Pang H, Cirrincione C, Fleishman S, Paskett ED, Ahles T, Bressler LR, Fadul CE, 
Knox C, Le-Lindqwister N, Gilman PB, Shapiro CL. Alliance for Clinical Trials in Oncology. 
Effect of duloxetine on pain, function, and quality of life among patients with chemotherapy-
induced painful peripheral neuropathy: a randomized clinical trial. JAMA. 2013 Apr 3; 309(13):
1359–1367. [PubMed: 23549581] 

Coyne et al. Page 5

J Pain Palliat Care Pharmacother. Author manuscript; available in PMC 2015 March 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Effect on Numeric Rating Scale, Pain
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Figure 2. 
Effect on BPI question 5, What is your pain now?
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Figure 3. 
Effect of Scrambler Therapy on sensory components of the CIPN-20
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Figure 4. 
Effect of Scrambler Therapy on motor components of the CIPN-20
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Figure 5. 
Use of opiates during the trial, showing no significant differences

Coyne et al. Page 10

J Pain Palliat Care Pharmacother. Author manuscript; available in PMC 2015 March 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 6. 
How much did pain interfere with your ability to walk? (as representative of all the BPI 

interference questions)
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