Micro-current Therapy

- electrical treatment for depression, anxiety, and insomnia

Dr. Brian S. Earthman MD
Psychiatrist

Psychiatric Services director for Spirit Lodge
& The Arbor




Financial disclosures

Al am the medical director for Electro Medical
Products International Inc. (EPII). June 2010 i
resent

AMy wife Amy Earthman owns and manages HC
Bio-Current Therapies, an authorized Alpha-
Stim distributorship



Objectives

A 1.Give a brief history of electrical treatments and modern
micro -current therapy

A 2. Review some of the current devices on the market and
their waveform parameters

A 3. Discuss current clinical indications, contraindications,
and SEOSs.

A 4. Describe how to administer a treatment, and typical
course of treatment

A 5. Review mechanism of action and objective findings
post CES treatment



This is only an
Introduction to
cranial
electrotherapy
stimulation
(CES).







History

AElectrical treatments
' Electroconvulsive Therapy (ECT)
[ Cardiac Defibrillation

[ Trans-cutaneous Electrical Nerve Stimulation
(TENS)

[ Micro -current Therapy (<1000 microA)

1 Cranial Electrotherapy Stimulation (CES)

1 Micro -current Electrotherapy Stimulation (MET)




History

AEvidence for the use of electric currents in
medical practice dates back more than 2,000
years

[ Scribonius Largus, physician to Emperor
Claudius, was a staunch advocate of the remedly.
NTo I mmediately remove a
cure a headache, however long -lasting and
Intolerable, a live black torpedo is put on
the place which is in pain, until the pain
ceases and the parhewrgte ow
In the first century.






History

'Il'n the | ate 17000s a Bri
had invented and was using an electric cardiac
defibrillator.

[ This generated protests from the Christian
communities because they \
the deado and thus the wol

[ In 1812 Dr. John Birch in London was using
electricity to heal non-union tibial fractures
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Once Upon a Time, Electromedicme-Was
Gaining Popularity in Western Medicine
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(As Did Early Patent Medicines)

PRICE 21s., POST FREE.
51, OXFORD STREET, LONDON.

'HARD FACTS.

LONG TESTED.

PRICE 21s,, POST FREE. WILL LAST FOR
S

HARD FACTS Electricity is not simply some-

thing to make the muscles
contract and jump. ‘The healing properties of Electricity, as exhi-
bited under the Electropathic Treatment, are multifarious, It is
g 1 to restore impaired vital energy, to invigorate the de-
bilitated constitution, stimulate the organic action, promote the cir-
culation, assist digestion, and promptly renew that vital energy the
loss of which is the first symptom of decay.

Fvery advertised article is not
a fraud and a delusion. Over
A QUARTER OF A MirLLION Tatients gratefully remember the dry
they saw the advertisement, and gave the natural and rational system
of ELECTROPATIIY a trial.

The few Testimonials m fa-

HARD FACT * vour of Electropathy pub-

lished herewith arc not written to order nor by a few personal

friends—they are from utter strangers, and are taken indiscrimately

from upwards of EtG11v-¥iveE THOUSAND unsolicited reports re-
ceived, which may be seen by any one interested.

You will not recover health

B

HARD FACTS' by running up heavy Doctors

Bills, nor by swallowing Quack Medicines. THE ELECTRO-
PATHIC (BATTERY) BELT SIMPLY COSTS 218,

and will most assuredly cure you as it has cured thousands of others.
Your case is not hopeless,

HARD FACTS‘ Send a post-card for “ ELEC-

TROPATHY ; or, HARNESS' GUIDE TO HEALTH,” which
will be forwarded rostT FREE, and shows how the WORST CASES of
Rheumatism, Lumbago, Scinlicn, Goul, Kidney Compl'\mh
Epilepsy, Paralysis, Indi C ion, Female Comy
General and Local chlll!y, and Functional Disorders may be
immediately relieved and promptly and permanently cured.
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History

A Cranial Electrotherapy Stimulation (CES) probably
had its beginnings in the research thrusts that began
In France in 1902 by Leduc and Rouxeau .

ALeduc 0s Retinovitoh n,tmade the first claim
for inducing sleep from electrical treatment in 1914.

Alnitially, this method was called electrosleep,
transcranial electrotherapy(TCET), or neuroelectric
therapy (NET)



History

AModern exploration of cranial electrotherapy
stimulation (CES) started with the Russian Army
and spread throughout the rest of the world.

Aln 1976 the FDA took over regulation of durable
medi cal devices with thi
Act o. CES was c¢cl eared
for anxiety, depression, and insomnia



CES Ultra




CES Ultra

AFrequency: 100 Hz
Power source: 9V alkaline battery
Wave Shape: Square
Amplitude: Adjustable from O -1.5 Ma
Pulse Duration: 2 milliseconds (20% duty
cycle)



Fisher Wallace CES device




Fisher Wallace CES device

PULSERATE 15/500/ 15,000 hz
PULSE DURATION: 33.3 microseconds
ON TIME: 50 milliseconds/burst

WAVEFORM :asymmetrical bipolar square
wave

OFFTIME:16.7 milliseconds/burst
AMPLITUDE: 35 volts peak

POWER SOURCE: 9 volt alkaline battery



History
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What Is micro-current therapy?

ACurrent:
10 to 600 A continuously adjustable

Frequency:
0.5, 1.5, or 100 Hz (pulses per second)

Waveform:
Bipolar asymmetric rectangular waves

A 50% duty cycle
A 0 net current



Caveat Emptor

ANot all CES devices are the same. In fact most
produce dramatically different waveforms.

AThe wave form is the fdi
your patient.



Caveat Emptor

ANot all small white tablets produce the same
effects.

Alf you turn down the current coming out of your
home electrical socket to less than 1000 micro-
amps you will not have an effective CES device



What Is micro-current therapy?
AlphaAStim® 100 Waveform
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Alpha-Stim @ 0.5 Hz, 1 KHz Low Pass Filter
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Zaghi, Soroush, Acar, Mariana, Hultgren, Brittney, Boggio,
Paulo S. and Felipe Fregni. Noninvasive brain
stimulation with low-intensity electrical currents:
putative mechanisms of action for direct current and
alternating current stimulation. Neuroscientist Online
First. December, 2009, 24 pp



What i1t Is not

Alt is not electroconvulsive therapy (ECT)

[ A short, large amount of current used to induce a
seizure

T ECT is still one of if not the safest and most effective
treatment for depression



What i1t Is not

ATranscutaneous electrical nerve stimulation
(TENS)

[ A moderate amount of current used to block the
afferent input of the pain to the brain and/or
release endorphins

[ Usually lasts for only up to 1 hour post-treatment



What Is micro-current therapy?

AMicro current therapy is the application of a
small (less than 1000 microamperes) electrical
current.

AThere are two types of micro-current therapy
[ Cranial Electrotherapy Stimulation ( CES)

[ Micro -current Electrical Therapy (MET )



What Is micro-current therapy?

A Micro -current Electrical Therapy (MET)

[ Micro -current applied anywhere but the head or
neck region




What Is micro-current therapy?

ALength of a single treatment is typically 3-5 min.
Alnitial treatment benefit lasts from 6 -36 hours

APain usually resolves completely with repeated
treatments
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FIGURE 1. An example of the 2 Minute Probe Treatment Protocol for vight knee pain. The ends of the lines represent approximate locations for
probe placements, and the numbers represent the order in which the probes are placed to treat the area.




What Is micro-current therapy?

A Cranial Electrotherapy Stimulation (CES)

f Micro -current applied across the head and neck
region









"No wonder you have insomnia . . .
lying there awake all night."




What Is micro-current therapy?

AlLength of a single treatment is typically 20 min.
[ Anxiety response in 1-2 weeks
[ Insomnia response in 1-2 weeks
[ Depression response in 23 weeks

[ Migrane headaches resolve in <3 hours



Cranial Electrotherapy
Stimulation (CES)

for 20 Minutes to 1 Hour

The application of low level current, (usually <1 mA)

applied across the head for medical or psychological conditions,
or just as an aid in relaxation

FDA cleared by Rx in the USA for anxiety, depression and insomnia
Approved for OTC sale worldwide outside of the USA



What Is micro-current therapy?

ALength of a typical treatment is 20 minutes

Alt can be used multiple times throughout the day
(pani c attacks, drug cr
anxiety provoking situations)

ADaily use for 3-4 weeks then 23 times per week
for 2-3 months then as needed.



What Is micro-current therapy?

ASide effectsi

[ 1:1000 get a tension headache (can be relieved in
2-3 minutes by a MET treatment)

[ 1:2000 get significant skin irritation

[ Nausea and vertigo during treatment if current is
turned up too high



What Is micro-current therapy?

ANo dependence liability
APatients cannot commit suicide with it

ADevice is designed to be taken home for personal
use

APrices range from $295-$995 for purchase (on
devices shown in this lecture)



Adverse Effects From CES

From 144 human studies encompassing 10,556 people
where 8,792 received active CES:

9 myogenic/cervicogenic headaches (0.10%, 1:977)
6 cases of skin irritation at electrode sites (0.07%, 1:1,465)

These are both mild and self-limiting.

If the current is set too high headaches, vertigo or
nausea could develop and might endure for hours to
days in people with a history of vertigo.

If the treatment Is stopped too soon, a heavy feeling
accompanied by disorientation might persist for hours
or even days.

CES may lower blood pressure in essential hypertension.



Primary Contraindications

Pregnancy 7 possible
miscarriage and potential
unsubstantiated legal arguments
in case of developmental defects

Interference with pre-1998 implants
(e.g., pacemakers and defibrillators)
I No longer applicable?



el
Embryofetal Effects of CES on Rats

844 fetal rats had 1 hour/daily CES throughout their pregnancy

at 10, 100, or 1,000 Hz, 1 volt, 125 yA via ear tag electrodes.
Autopsy revealed no congenital anomalies.

V More pregnancy resorptions and fewer offspring in all groups, but only significant
in the 1,000 Hz group.

V Average fetal weight and brain weight were inversely proportional to frequency.

V Behavior resembled CES in humans, even in this aggressive species;
treated rats were not as active as the controls, so the decrease in fetal weights
may be due to lowered food intake.

Conclusion: CES may be embryolethal in the very early stages
of pregnancy and might cause some miscarriages,
but there is no evidence of fetotoxic effects.

Little, Bert and Patterson, Margaret A. Embryofetal effects of neuroelectric therapy. Electro and Magnetobiology. 15(1):1-8, 1996.



Contraindications

APossibly DBS and VNS



How does it work?
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Figure 2. Putative mechanisms of action of transcranial direct current stimulation. The constant gradient of voltage induces ionic shifts
and transmembrane protein changes that result in changes to cortical excitability.
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19th & 20th
Century

A 4

ﬂ The Current
Theory:

Structural
Matching;
Chemical /
Molecular
Physical
Communication

ligand

< Receptor

The 3D nature of the ligand matches
the receptor. Physical proximity
induces receptor conformational
changes which triggers the cascade
of events prompting cell function

The New
21st
Century
Theory:

Physical /
Atomic
Electromagnetic

Communication
(similar to
tuning a radio)

Proximity favors co-resonance specific
bioelectrical signals with frequencies that
perfectly match the resonance of the
receptor to amplify molecular
conformational changes at all steps of the
cascade including cell function, even from
long distances

Benveniste, J. A fundamental basis for the effects of EMFs in biology and medicine: The interface between matter and function.
Chapter 13 in Bioelectromagnetic Medicine. Rosch, P and Markov, M, eds. Marcel Dekker, New York, 2004.
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(A) Electrical synapses are much faster but get weaker over distances.

At electrical synapses, gap junctions between pre- and postsynaptic membranes permit current to flow
passively through intercellular channels. This current flow initiates or inhibits generation of
postsynaptic action potentials.

(B) Chemical synapses are slower but exhibit gain (strengthening signal). At chemical synapses, there
IS no intercellular continuity, and thus no direct flow of current from pre- to postsynaptic cell. Current
can only flow across the postsynaptic membrane in response to the secretion of neurotransmitters
which open or close postsynaptic ion channels after binding to receptor molecules.

Purves, Dale and Augustine, George J. et al. Neuroscience, 2nd Ed. Sinauer, Sunderland, MA , 2001.
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can only flow across the postsynaptic membrane in response to the secretion of neurotransmitters
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How does it work?

Alt is generally believed that the effects are
primarily mediated through a direct action on
the brain at the level of the limbic system, the
reticular activating system (RAS) and/or the
hypothalamus

T( Gi bson &98MOBrddnaan, 1989;
Madden&Kirsch, 1987).



How does it work?

A CES engages theserotonergic  (5-HT) raphe nuclei of the
brainstem.

A 5-HT inhibits brainstem cholinergic (ACh) and
noradrenergic (NE) systems that project supratentorially .

A This suppresses thalamo -cortical activity, arousal,
and agitation; alters sensory processing; and induces
EEG alpha rhythm

A As well, 5-HT can act directly to modulate pain sensation
In the dorsal horn of the spinal cord , and alter pain
perception, cognition and emotionality within the limbic
forebrain.
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What does it do?

AChemical findings
[ Increased Serotonin

[ Decreased Norepinephrine
[ Decreased Cortisol

[ Increased endorphins (natural opiates)



What does it do?

AQEEG findings
[ Decreases in delta and theta frequency activity

[ Significant increase in alpha activity

1 Corresponds to patient reports of feeling relaxed and
alert with decrease in pain and anxiety.



What does it do?

FFT Relative Power Difference (%)

Delta (1.0 - 35 Hz) Theta (40-7 5 Hz) Alpha (80 -120H2) Beta (125-250H2)

= — 5
80 00 8.0 30 00 30 50 00 50 -8.0 00 80

Gamma (25.5 - 30.0 Hz) SMR (120-150Hz) Beta1 (150-17.5Hz) Beta 2 (180 - 25.0 Hz)

70 00 70 30 0.0 3.0

The above is a quantitative EEG brain map (QEEG) showing the changes in brain activity by traditional EEG bands of 30
volunteers after a 20 minute treatment with Alpha -Stim® CES at 0.5 Hz. Blue shows a decrease in activity after AlphaStim®
while red shows an increase in activity. There is an increase in alpha activity (relaxation brain waves) with a simultaneous
decrease in delta activity (sleep brain waves) after using AlphaStim® for 20 minutes. The changes near the ears were found
on raw EEG to be artifact



on fMRI Brain Activity in the Resting-State

Regional deactivation associated with 0.5 Hz (blue) and 100 Hz (yellow)

Bystritsky A, Moody T, Hembacher E, Hoffman J, Moller H, Feusner J. Effects of cranial electrotherapy stimulation on brain
activity in the resting state. Presented at the American Society of Neuropsychopharmacology (ACNP), Hollywood,
Florida, December 8, 2009. From the Semel Institute for Neuroscience and Human Behavior, Department of Psychiatry;

Center for Cognitive Neuroscience; Ahmanson-Lovelace Brain Mapping Center. University of California, Los Angeles.



Local maxima for significant between-groups activations

0.5 Hz. Deactivation: Z score X, Y, Z
Bilateral paracingulate cortex 3.34 6, 12, 50
Pre- and post-central gyrus 3.30 40, -10, 52
Bilateral precuneus 3.13 -2,-74, -46
Middle frontal gyrus 2.86 -30, 6, 54
Left frontal pole 2.85 -38, 52, 6
100 Hz Deactivation: Z score X,V,Z
Postcentral gyrus 3.16 41, -34, 58
Precentral gyrus 3.12 -22,-18, 70
Right superior parietal lobule 2.94 12, -50, 70

Alexander Bystritsky et al 2009. From previous slide.



Deep Limbic System

The Emotional Center of the Brain



