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Figure 1

Mean of daily means of the AS for all addictions combined (n = 102), January-December
1980, based on Himmelsbach's categorization (14). Each of the 19 signs and symptoms
were recorded on a 0-4 point scale, totaling a possible 76. No patient was graded 4 (the
worst) in every indicator simultaneously. The dominant AS indicators varied between
patients. The highest mean recorded was 9 points out of 76 because all drugs were totally
stopped on admission and NET started immediately; thus withdrawal symptomatology was
kept at a minimum from the beginning.
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Figure 2

Comparison of the AS for 10 subjects on their first treatment (dashed line) and on admission
for a second (solid line) by NET. The vertical axis has been shortened from 76 points to 9 to
highlight the differences between reactions to first and second treatments.
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NeuroElectric Therapy in Addictions

Two of the AS have been analyzed separately (Figure 3) because of their
significance: (i) craving for the drug because of its importance in recidivism; (ii) anxiety,
which is not diminished by drug substitution, including the use of clonidine-like drugs
(17,18,19,20), and isincreased by gradual drug withdrawal. Ninety-five per cent were
free of craving and 75% of anxiety by the 10" day of NET.

The follow-up questionnaires showed that craving tended to recur when patients
returned to their former life-situation (Table 4), but for 80% it had finally disappeared
within 4 months of NET. There are no known studies concerning the time it takes for
drug craving to disappear after "standard" treatments, but methadone addicts in a drug-
free TC indicated that it took at least 10 months to diminish and this while still resident in
the TC.
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FIGURE 3

Mean of daily means for each subject for craving (dashed line) and anxiety (solid line), n =
102. Recordings were made four times daily Days 1-5 and twice daily Days 6-10. In each
condition , 4 represents the maximum of the svmotorn and 0 the least.

Insomnia. After withdrawal from heroin and amphetamines, it takes two months
for a normal sleep pattern to return (21, 22), up to four months after barbiturate
withdrawal (23) and probably several weeks after stopping alcohol. The effect of NET,
without hypnotics, on the sleep pattern is perhaps the most clear and impressive evidence
of rapid physiological recovery, the majority regaining a normal, drug free sleep pattern
between the third and ninth nights of NET (24). A specific frequency of current was
found to stop persistent nightmares.

Most patients were willing to accept a drug-free program. In only afew cases was
sedation considered necessary from the patient's well-being. Only ora paraldehyde was
used because it would guarantee afull night's sleep without risk of overdosage; in
addition, the foul taste and after-effects insured no repeat requests.
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Convulsions. Convulsions occur in withdrawal from a wide range of
psychotropic drugs (25), e.g. persistent convulsions were reported in two infants born of
mothers under treatment with the tricyclic antidepressant clomipramine (26). Even in
withdrawal from diazepam at an average daily dose of only 10 mg or lorazepam at 4 mg,
2.5% of the patientsin Tyrer's series of 40 suffered epileptic seizures (27) . Few in the
NET series used such small dosages (Table 3).
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TABLE 4

Follow-up of patients treated by NET for drug, alcohol and nicotine addictions from 1973 to December. 1980.

Addiction-free Readdicted
Drugs  Alc Nic Total (%) Drugs  Alc Nic Total (%)
Long-term outcome' n =93 53" 16" 4 73 78.5% 13 2 5 20 21.5%
Time between NET and report:
< lyear 22 11 2 35 48% 6 1 0 7 35%
< 2 years 19 0 0 19 26% 3 1 0 4 20%
3 -8 years 12 5 2 19 26% 4 0 5 9 45%
Time between NET and Readdiction :
< 2 weeks 2 0 2 4 20%
0.5 - 6 month s 8 0 1 9 45%
6 - 12 month s 0 2 0 2 10%
1-4years 3 0 2 5 25%
Using:
Much less than before NET 6 1 3 10 56%
Slightly less 3 1 0 4 22%
The same as 2 0 2 4 22%
More than 0 0 0 0 0%
Age when treated by NET:
<20 3 0 0 3 4% 2 0 0 2 10%
21-30 37 3 1 41 56% 8 0 0 8 40%
> 30 13 13 3 29 40% 3 2 5 10 50%
Pre-NET Treatment: None 35 7 2 44 60% 4 0 5 9 45%
1 9 4 1 14 19% 4 2 0 6 30%
2-4 6 1 1 8 11% 2 0 0 2 10%
5-15 3 4 0 7 10% 3 0 0 3 15%
"Rehab" after NET : None 21 8 29 42% 5 0 5 33%
< 2 weeks 13 3 n/a 16 23% 2 0 n/a 2 14%
3-8 weeks 18 5 23 33% 6 2 8 53%
2 -4 month s 1 0 1 % 0 0 0 o%
Relapse s after NET : None 12 6 4 22 38%
1-2 17 3 1 21 36%
23 10 5 0 15 26%
Time between NET and first relapse:
< 2 weeks 9 1 2 12 39%
0.5 - 6 months 8 2 0 10 32%
6 - 12 month s 5 0 0 5 16%
1-4years 2 2 0 4 13%
Duration of Longest Relapse:
1-3days 5 4 9 27%
1 -3 weeks 5 1 6 18%
1-3 months 8 3 11 34%
6 - 12 month s 7 0 7 21%
Treatments since NET
(other than second NET):
None 24 8 2 34 7% 7 1 4 12 92%
1 6 3 0 9 21% 1 0 0 1 8%
22 0 1 0 1 2 1 0 0 0 0%
Second treatment by NET :.... 2 2 1 5 1 0 0 1
Making Alcohol a substitute
dependence:
Never 26 26 76.5% 8 8
Temporarily 8 n/a n/a 8 23.5% 0 n/a n/a 0
To Date 0 0 0% 0 0
Drug Addicts who used Alcohol
daily, moderately to heavily,
before NET, now:
Alcohol -free 6 6 37.5% 1 1 17%
Much less 3 3 19% 1 1 17%
Slightly less 6 n/a n/a 6 37.5% 4 n/a n/a 4 66%
The same 1 1 6% 0 0 0%
More 0 0 0% 0 0 0%
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TABLE 4 (continued)

Follow-up of patients treated by NET for drug, alcohol and nicotine addictions from 1973 to December. 1980.

Addiction-free Readdicted
Drugs  Ale Nic TOll (%) Drugs  Ale Nic Total (%)
Number who still feel Craving:
Never or rarely 18 5 0 23 68%
Occasionally 5 0 0 5 15%
Frequently 6 0 0 6 17%
Time when Craving finally
disappeared :
During NET 13 5 1 19 62% 4 0 3 7 78%
Within 1 month of NET 1 0 1 2 6% 1 0 0 1 11%
Within 4 months of NET 2 0 0 2 600 0 1 0 1 1100
> 4 months after NET 7 1 0 8 26% 0 0 0 0 0%
Quality of Sleep since NET:
Much improved 11 6 0 17 56% 0 0 0 0 0%
Slightly improved 5 1 0 6 19% 0 1 0 1 14%
The same 5 1 0 6 19% 4 0 0 4 57%
Worse 2 0 0 2 6% 2 0 0 2 29%
Quality of Health since NET :
Much improved 20 8 0 28 62% 2 1 0 3 19%
Siightly improved 8 2 1 11 25% 3 0 1 4 25%
The same 4 0 1 5 11% 2 0 4 6 37%
Worse 1 0 0 1 2% 3 0 0 3 19%
Cigare"e use:
Much decreased 6t 1t 7 28% 0 0 0 00D
Slightly decreased 6 1 nfa 7 28% 3 0 nfa 3 38%
The same 7 2 9 36% 4 0 4 50%
Increased 2 0 2 8% 1 0 1 12%
Marijuana use:
Much decreas ed 3t 0 3 19% 1 0 1 14%
Slightly decreased 5 0 nfa 5 31% 3 0 nza 3 43%
The same 7 0 7 44% 3 0 3 43%
Increas ed 1 0 1 6% 0 0 0 6%
Relationships with familyfspou se:
Outstanding improvement 20 10 30 67% 3 1 4 37%
Slight improvement 5 2 nfa 7 15% 3 0 nfa 3 271%
The same 7 1 8 18% 3 0 3 271%
Worse 0 0 0 0% 1 0 1 9%
"Are you more able to cope with
the problem of living than
previously ?"
Much better 28 11 39 68% 2 1 3 30%
Slightly better 11 4 nfa 15 26% 2 0 nfa 2 20%
The same 1 1 2 4% 4 0 4 40%
Worse 1 0 1 2% 1 0 1 10%
"If you were readdicted and wished
to come off. would you do so by
NET?"
Yes 27 10 2 39 89% 9 1 5 15 94%
No 4 1 0 5 11% 1 0 0 1 6%

« Total response rate, by questionnaire, leusr or interview, was 50% (n = 186): lor drug addicts 51% (n = 130). for alcoholics 60%
(n = 30) and for smokers 35% (n = 26).

-+ Another four were reported 1 be drug -free but these could not be confirmed .

s, 44% ol thesa specified on admission that their aim was “"controlled drinkmq". and achieved this goal.

,*.. Percentages of addiction-free and readdicted wefe 6.8% and 5.0% respeclively.

t Includes 3 who becam e nicctine-Iree and 2 marijuana -free.

Out of 126 patients who admitted to using drugs with the potential for causing
withdrawal convulsions, 60 (47.6%) took above maximum therapeuti c doses. Seven
(5.5%) had seizures. No patient had more than one brief seizure except for one, treated in
1977, who had previously suffered multiple convulsions. He had been taking 1,000 mg
pentobarbital, 1,000 mg chlomethiazole and 60 mg flurazepan daily for 3 years, and was
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on phenytoin on admission. His phenytoin was continued, the pentobarbital was slowly
withdrawn, yet he had multiple seizures, hallucinations and delusions. In contrast, among
the patients treated in 1980 who had only one brief convulsion and whose drugs had been
totally stopped on admission, was one who had been taking 5,000 mg Tuinal daily for six
months, in addition to 26 tablets paracetamol (for excruciating headaches), 2 g heroin
and 3 g cocaine; his headaches also disappeared completely with NET.

Only two patients had alcohol withdrawal convulsions, although 69% of
alcoholics treated were taking a hypnosedative or tranquilizer regularly; in both cases, the
convulsions were hypoglycaemic.

Delirium Tremens. No patient experienced Drs and none had hallucinations or
delusions except for the one case described above who was given a gradual withdrawal
from barbiturates.

Long-term physical effects. The replies regarding post-NET health, including
those referring to non-drug conditions (this review deals only with addictions), reveal no
illness which could have resulted from NET, including those receiving long-term
treatment for chronic pain. Table 4 shows a 75% overall improvement in health, whether
or not there was a relapse in the addiction.

Deaths. There were eight reported deaths (4.3%) over an eight year period, all
drug addicts. The average time between NET and death was 22 months, only one being
less than one year. None were associated with NET and two were apparently unrelated to
drugs. One was asuicide and three were not readdicted but died in their sleep or
drowned in their bath after a single episode of heroin and alcohol.

This 6.1% death rate (out of 130 drug addicts treated) is disappointingly high even
though it compares favorably with the 15% recorded in a representative sample of 128
patients of London Drug Dependence Clinics over ten years (28) or 21% in New Y ork
over 20 years (29).

DISCUSSION

Drop-out rate (DaR). This is probably the most significant indicator both of
patient acceptability of any treatment and of clinical effectiveness. In this series, the
DaR over 7 years was 1.6%. The 10% who said they would not wish to have NET
again did not object to the NET per se but indicated that the treatment they needed was
psychotherapeutic.

Other programs report higher rates of DaR, e.g. Simpson (DARP, USA, mostly
opioid users) records 71% (i.e. excluding their control group) (30) and Tyrer (low-dosage
diazepam or lorazepam) 45% (27). The well-known Haight-Ashbury Drug Clinic in San
Francisco use electro-acupuncture, yet there isa90% DaR from the 21-day treatment;
but of those who completed the course, 80% were drug-free at the end of one year (31).

Recidivism. More emphasis has recently been placed on the importance of
prolonged dysphoria in the incidence of recidivism. This Chronic Withdrawal Syndrome
(CWS) has been aptly described by a leading authority on drug addiction, Dr. Avram
Goldstein (32): "It is till not understood why simple detoxification is so ineffective, but
the facts are clear and inescapable.. .As | see it, the reason for the dismal failure of
detoxification (the majority of subjects relapse before completing the customary 21 to 30-
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day process) isthat the newly detoxified addict, still driven by discomfort, physiological
imbal ances and intense craving, cannot focus attention on the necessary stops towards
rehabilitation, but soon succumbs and starts using heroin again.” Addicts and physicians
dike agree that methadone is a much harder addiction to stop than heroin.

It takes at least six moths for heroin addicts to return to physiological normality
(16), probably about 10 months for methadone addicts and up to 18 months for alcoholics
(33). Drugs which diminish the AS do not appear to affect this long-term dysphoria (17,
18, 19, 20); the evidence presented in Tables 3 and 4 suggests that NET dimini shes it
significantly and actually produces a positive mood state.

A low recidivist rate and improved quality of life are the best indi cators of
diminution of the CWS. Because of insufficient staff and funding, only 50% of patients
treated over 7 years could be traced. Despite this low response rate, the NET drug-free
rate of 80.3% (for drug addicts only) is encouraging. De Leon reports of Phoenix House
in New York that "over 50% of those who had remained a year or longer in residence
were successful across five years of follow-up" but his criteria of success included
methadone maintenance. He goes on to say that "when effectiveness is defined in terms
of heroin or methadone abstinence, less than 10% are judged successful, 10 years after
treatment"” (34).

Surveys world-wide have shown that "success" is directly related to the "time
spent in treatment”, usually in some form of TC (35); the majority insist on a"minimum
residency of 18-24 months" (36). In contrast, only 42% of NET patients had any such
residency and these for an average stay of only 16.06 days. A t-test was performed to
determine if there was a mean difference in the days of rehabilitation between addiction-
free and readdicted. The mean number of days for addiction-free was 10.92, and for the
readdicted, 10.35. The t-test was not significant (t =0.16, df =85, p > 0.05) indicating
that the duration of rehabilitation is unrelated to LTO after NET.

Itisrealized that many who are treated by NET still need the help of aTC or
other support system, but the time required is considerably less if preceded by NET. In
addition, there are many drug addicts and alcoholics who refuse hospitalization, let alone
long-term residency. Thus the short duration of NET may encourage many who
otherwise would make no attempt to discontinue drugs or alcohol.

Of respondents to follow-up, 17% had one treatment after NET (a second NET or
other hospital treatment) and 1% had two treatments. In a 1982 US Government survey,
26% to 43% had repeat treatments every year (the number of treatments per year is not
stated) after the initial treatment, for up to six years (37).

Of NET drug-free, 23.5% admit to having used alcohol as a substitute for their
drug/s, but all of them only temporarily, an unusually low incidence of alcohol
substitution. The same US survey reported 60% as drinking moderately or heavily 3 to 6
years after treatment (37). Other data from the NET questionnaires (Table 4) indicate a
consistent improvement in quality of life and rel ationships, and some reductions in
acohol , marijuana and cigarette use. The readdicted a so showed some improvements in
these areas; in addition, 35% remained addiction-free for more than 6 months after NET
and 76% were using less than before NET.

Twenty-eight (21 .5%) of drug addicts treated by NET were regi stered with Drug
Dependency Units and 10 of these responded to follow-up. Only 6% of drug-free were
regi stered against 54% of the readdicted. Although not statisticaly significant, this
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would tend to confirm the belief of many drug addicts that if they register, they "will
never stop drug abuse because it is so easy to get the drugs".

Sixty-two per cent of the drug-free respondents have occasionally experimented
with heroin after NET but discontinued it spontaneously because they found it
"unsatisfactory". In contrast, when they had stopped heroin previously by any other
method, a single episode was sufficient to readdict them.

Several nicotine addicts have observed that their cravings for cigarettes had been
absent for about 6 months to a year after NET and had then returned; a brief "booster"
treatment was effective in stopping the cravings again. This suggests a continuing effect
of NET after completion of treatment (38).

Several papers have now been published on the profound effects of low intensity
electrical currents on the individual nerve cell (39,40), and this review demonstrates one
important clinical application of such laboratory research . a useful treatment that has no
disadvantages or side-effects. The psycho-spiritual problems which make people take
refuge in drugs or alcohol will continue to be a major problem in society, but a brief
treatment that removes the very real dysphoria of both the acute and chronic withdrawal
syndromes is a major step forward in dealing with the multifarious problems of addiction
(42).
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