Effect of bioelectrical stimulation in the male fertility and sexual function: a randomized controlled trial

Testosterone is the principal natural androgen in the human body. In males, a major portion of testosterone is secreted from the interstitial cells of the testis as a result of relationships in the hypothalamic-pituitary-testicular axis, and a minor portion is produced in the adrenal cortex. Gonadotropin-releasing hormone travels from the hypothalamus to the anterior pituitary gland where it stimulates the secretion of two gonadotropins: follicle-stimulating hormone (FSH) and luteinizing hormone (LH). FSH is responsible for sperm production, and LH is responsible for testosterone secretion. Some of testosterone’s effects include stimulating the development of secondary sex characteristics, increasing muscle mass, stimulating erythropoiesis, and awakening the libido or sex drive. Hypogonadism is an endocrine disorder that occurs when the body fails to produce physiological levels of testosterone and account to 10 to 20% of male infertility (1),(2),(3).
Infertility affects up to 15% of couples  and is a significant life stressor comparable to chronic illness or the loss of a loved one (4),(5). With the degree of stress associated with infertility, it is no surprise that infertility is frequently associated with sexual dysfunction. Although infertility and sexual dysfunction in a couple can occur in isolation, the two disorders are frequently linked (4).  
The main sexual dysfunction in males is erectile dysfunction (ED) that is defined as the inability to obtain and maintain penile erection sufficient for a satisfactory sexual intercourse, affects approximately 150 million men worldwide. Although ED does not present risks to the individual's life, it can provoke a series of disorders, such as decreased self-esteem, increased anxiety, social relationship impairment and depression, among others. Such disorders may cause repercussions on the general health of the patient (6),(7).
Bioelectrical Stimulation already showed to be a feasible treatment for ED (8),(9) and to have an effect in the total testosterone and dehydroepiandrosterone sulfate (DHEA-S) levels (10). The aim of this study is to evaluate the effect of BES in the male fertility and sexual function.


Objectives
General objectives
 The aim of this study is to evaluate the effect of BES in the male fertility and sexual function

Specific objectives
To evaluate clinical parameters of fertility and sexual function in male patients and related than to the questionnaires and blood tests.  

Methodology
[bookmark: _Hlk531625633]For this randomized clinical trial, 12 patients will be selected from a private physician's office. Each patient will serve as their own control with two-months documentation of blood tests and questionnaires, when no intervention will be performed. The intervention period will last 8 weeks. And 2 months follow up after the end of treatment to see how long the benefit lasts without ongoing treatment.  Evaluation will be performed before the control period (pre-control), before the intervention period (pre-intervention), and after the intervention period (post-intervention and follow up). The effect of BES in the male fertility and sexual function will be evaluated using the validated questionnaire IIEF-5 and EHS. Blood tests and a spermogram will be take in the same intervals: LH, FSH, total testosterone, spermogram, SHBG, prolactin, albumin and DHEA. BES will be applied for 60 minutes with intensity up to the motor threshold, twice a week for 8 weeks. Suggested BES protocol: VEGF - 10 minutes, SDF1 - 5 minutes, PDGF - 5 minutes, Klotho - 10 minutes, IGF1 - 10 minutes, Sonic Hedgehog - 10 minutes, Follistatin - 10 minutes. Surface electrodes will be placed in both sides of the testicles. 
Study design
Randomized Clinical Trial

Data collection location
Private clinic
Sample
12 male patients, ranging from 25 to 70 years-old, diagnosed with erectile dysfunction or infertility for endocrinological reasons.  
Inclusion criteria: 12 men, ranging from 25 to 70 years-old, diagnosed with erectile dysfunction or infertility for endocrinological reasons. 
Exclusion criteria: implanted with a pacemaker, skin hypersensitivity (allergic reactions to gel or electrodes), full-thickness defects of the skin, malignant tumors, and cognitive deficiency that precluded comprehension of the instruments in this study.




























Self-report:

Diabetes ( ) yes   ( ) no (on oral therapy Y/N, Insulin Therapy Y/N
Hypertension: ( ) yes   ( ) no (On oral drug therapy. Y/N)
Smoker ( ) yes   ( ) no * if yes would you be willing refrain from smoking during the study, or maybe tell us if they are smoking during the study.
Abdominal circumference:             High:                 Weight: 
PDEI’s-current or history of use: Have you become unresponsive to these agents for ED. ___Yes ___ No
(Ask wash out period of 4 weeks from the ones that are PDEI users)
How long has ED been a problem:
Grade your current level of ED 1-10, with 10 being totally unable to have sex: _____

This weekly assessment will go in the Case Report Form rather that Screening Form


Please grade your current level of ED after the start of treatment:
Week 1:          Week 2:           Week 3:            Week 4:

Report from the grade on ED / EHS and IIEF5 After the end of treatment:
At the end of 4 week treatment:
Follow up at 1 month:
Follow up at 3 months:



Questionnaire Survey
1. Are you married?
a. Married
b. Unmarried
2. How old are you?
3. Do you have children?
a. Yes
b. No
4. What is your current general health?
a. Excellent
b. Very good
c. Good
d. Fair
e. Poor
5. Do you have a habit of drinking?
a. None
b. 2–3 times a month
c. 1–2 times a week
d. Every day
6. Do you smoke?
a. None
b. A few cigarettes per day
c. One pack per day
d. More than two packs per day
7. Have you ever been diagnosed as having metabolic syndrome?
a. Yes
b. No
8. Have you ever been diagnosed as having
a. hypertension
b. dyslipidemia
c. diabetes
d. No
9. Are you confident in your erection hardness?
a. Yes
b. No
10. Which is most frequent condition of your penis during sexual activity?
a. Larger, but not hard
b. Hard, but not hard enough for penetration
c. Hard enough for penetration, but not completely hard
d. Completely hard and fully rigid
11. How often do you have sexual intercourse?
a. More than once per 3 days
b. Once per week
c. 2–3 times per month
d. Once per month
e. A few times per half year
f. No intercourse within past half year
12. How often do you masturbate?
a. More than once per 3 days
b. Once per week
c. 2–3 times per month
d. Once per month
e. A few times per half year
f. No masturbation within past half year
13. Do you have experience that you fail to sexual intercourse due to insufficiency of erection during past year?
a. Yes
b. No
14. Do you have confidence in your sexual ability to satisfy your partner?
a. Yes
b. No
15. Have you ever been aware that you have erectile dysfunction?
a. Yes
b. No
16. Do you want to visit a clinic to try to improve erectile function?
a. Yes
b. No
17. Have you used pills for erectile dysfunction such as Viagra, Levitra, Cialis during past year?  During the past month ___ Yes. ____ No
a. Yes
b. No























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.
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