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Background:

Erectile dysfunction (ED) effects up to 20% of men, and an increasing problem with advancing age. There are many contributing causes of ED, including concomitant use of prescribed medications for health problems including hypertension, or causal diseases such as diabetes. The current treatment includes improved diet, exercise, stress reduction and sleep, but also the use of drugs that are inhibitors of the Phosphodiesterase pathway, which leads to vasodilation in the venous system of the penis to induce erections. These drugs have significant long-term side effects, and are very expensive, prohibiting their use by a large percentage of men with ED.

There are a number of electrical fields in the body, with examples including the electrocardiogram (EKG) and brain encephalogram (EEG). Bioelectric stimulation (BES) utilizes the delivery of precise microcurrents targeted to specific proteins in the tissue being treated that causes upregulation or increased local tissue expression of the protein(s) of interest. The identification of the precise signal for each target protein has taken decades to define and confirm, using quantitative measurements from tissues that were stimulated at various frequencies until the optimal signal was identified. The use of BES has been shown to be very safe to induce organ and tissue repair and regeneration in many diseases and conditions, varying from accelerating tooth movement, reversing heart failure, traumatic brain injury and stroke, to enhanced breast milk production,  and hair regeneration, and in fact, is being tested as a treatment for cancer.  

This Registry study follows the very successful demonstration of the absolute safety, and remarkable efficacy, of using functional bioelectric stimulation (BES) to treat ED by Carboni and colleagues1. This study was a very well designed prospective, randomized, double blind, sham and placebo-controlled, trial that demonstrated 100 % success in reversing ED in the treatment cohort, while none of the control subjects experienced any improvement in their ED during the 4 week study period. The bioelectric signal used in the study targeted only a single protein, vascular endothelial growth factor (VEGF), which has been shown to be one of the most potent inducers of the formation of new blood vessels and improve blood flow.

However, it is clear that ED has many causes beyond impaired blood flow that includes loss of muscle function as well as nerve injury. MyoStim is the only treatment that improves all three main causes. There has been significant progress in identifying the precise Bioelecric Stimulation (BES) signals for four other pro-regenerative proteins including Platelet Derived Growth Factor (PDGF) to further enhance blood flow with new mature and larger blood vessels, stromal derived factor-1 (SDF-1) which is the most potent stimulus of stem cell mobilization and homing, insulin-like growth factor (IGF) which is very decreased in ED and important in cellular repair, and Follistatin, which is a protein that stimulates muscle function and contractility leading to enhanced erection, and Klotho, a potent anti-aging protein that reduces inflammation, all leading to reversal of ED.

Study Design:  Prospective, non-randomized, single arm observational study
Number of Study Subjects:  100 
Number of Sites: 5-10
Study Enrollment: All potential subjects who meet all the Inclusion and none of the Exclusion criteria, and sign the Consent Form, will be enrolled in the study.
Duration of Treatment: 4 weeks
Number of total treatments: 8
Frequency: Twice/week for 4 weeks
Duration of treatment: 40 minutes/treatment
Stimulator to be used: CE mark and FDA 510 K approved and commercially available Mettler 240 stimulator, that has been confirmed to be able to reach the signals required for each target protein.

Pre-treatment test of BES:
Each potential subject will have a test of the strength of the current they select for their treatments. Small gel patch electrodes will be placed on the base of the dorsum and ventral surfaces of the penis, and then connected to the bioelectric stimulator. The current will be slowly increased from zero to the minimum current to be used for this study, and sustained for a period of 20 minutes to test tolerance to the protocol. If the patient is unable to tolerate this low level of microcurrent, they will not be eligible for the study.

PROTOCOL:

All enrolled patients will have 

End Points:
1. Reversal of self-assessed ED compared to baseline on a scale of 1-5.
2. Adverse events including pain, local skin irritation, or difficulty with urination.
3. Serum Testosterone levels will be measured in 3 randomly selected subjects in each of the three treatment groups at baseline, one hour after a treatment following 2 weeks of study, and at the end of the study. These blood levels are to examine the potential role of BES in stimulating increased testosterone production, and a possible role in ED reversal.


Data Analysis:
Patients will be seen by the PI or sub-investigator at the time of study enrollment, the mid-point(2 weeks), and end of the study (4 weeks) to assess any adverse events. However each subject’s self-assessment of the degree of reversal of ED will be collected by a person blinded to treatment assignment to prevent bias in data analysis.












 
IIEF5
(International Index for Erectile Function - 5 questions)

1. When you have erections after the sexual stimulation, how often are your erections sufficiently rigid for penetration?
(1) = No sexual activity
(2) = Almost never / never
(3) = A few times (much less than half the time)
(4) = Sometimes (approximately half the time) 
(5) = Most of the time (much more than half the time) 
(6) = Almost always / always

2. During intercourse, how often can you keep your erection after you have penetrated your partner? 
(1) = I do not try to have sex
(2) = Almost never / never
(3) = A few times (much less than half the time)
(4) = Sometimes (approximately half the time)
(5) = Most of the time (much more than half the time) 
(6) = Almost always / always

3. During intercourse, how difficult is it to maintain your erection until you have completed intercourse? 
(1) = I did not try to have sex
(2) = Extremely hard
(3) = Very difficult
(4) = Difficult
(5) = A little hard
(6) = Is not difficult

4. When you tried to have sex, how often was it satisfactory for you?
(1) = I did not try to have sex
(2) = Almost never / never
(3) = A few times (much less than half the time)
(4) = Sometimes (approximately half the time)
(5) = Most of the time (much more than half the time) 
(6) = Almost always / always

5. What is your degree of confidence that you can achieve and maintain an erection?
(1) = Very low
(2) = Low
(3) = Moderate
(4) = High
(5) = Very high


Erection Hardness Scale
	GRADE
	DESCRIPTION

	1
	Penis is larger, but not hard.

	2
	Hard but not hard enough for penetration.

	3
	Hard enough for penetration but not completely hard.

	4
	Completely hard and fully rigid.



Frequency of Morning Erections:

Never
Rare: less than once every two weeks
Occassional: once/week
Frequent: 3-4 times/week
Daily:


