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New approach for detoxification of patients dependent on

benzodiazepines and Z-drugs for reduction of psychogenic

complications
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benzodiazepinech a Z-lécich pro sniZeni psychogennich

komplikaci
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Summary

Benzodiazepines (BZDs) and Z-drugs are strongly
addictive substances, acting on identical GABA receptors.
Detoxification should be long-term and gradual, usually
by tapering a long-acting BZD (diazepam) but no
suitable commercial pharmaceutic product exists with
the necessary low drug content. This review describes
the specific pharmacological aspects and comparisons
of individual BZDs in relation to their effects and
addictiveness. The success of the treatment relates to
the patient’s comfort during this process. Patients are
typically afraid of switching to a more suitable long-
acting BZD (diazepam), and become stressed during the
tapering and anxious from withdrawal symptoms. These
obstacles could be overcome through individualized
detoxification according to already published withdrawal
schedules based on the administration of very precise
diazepam doses in a long-term gradual tapering with
possible addition of adjuvant drugs. Dose reduction
does not change external appearance of the dosage form,
and the patient could be treated until the placebo phase.
Individually prepared pharmaceutics with different and
precise diazepam contents can be used for comfortable
detoxification and also may eliminate psychogenic stress
during switching, tapering, and the withdrawal period.
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Souhrn

Benzodiazepiny (BZDs) a Z-hypnotika jsou silné navy-
kové latky, které ptsobi na identické GABA receptory.
Detoxifikace by méla byt dlouhodoba a postupna, obvyk-
le s vyuzitim dlouhodobé pisobiciho BZD (diazepamu).
Zatim vsak neexistuje zadny vhodny komeréné dostupny
produkt s potfebnym nizkym obsahem diazepamu. Tento
prehledovy clanek popisuje specifické farmakologické
aspekty a srovnani jednotlivych BZDs ve vztahu k jejich
Géinkam a navykovosti. Uspéch 16¢by souvisi s komfor-
tem pacienta béhem procesu vysazovani léku. Pacienti se
obvykle obavaji pfechodu na vhodnéjsi dlouhodobé pti-
sobici BZD (diazepam) a béhem vysazovani maji obavy
z abstinencnich pfiznaki. Tyto pfekazky by bylo mozné
prekonat individualizovanou detoxifikaci podle jiz pub-
likovanych Iécebnych rezimi. K dispozici je tfeba mit
lékovou formu s velmi presnymi davkami diazepamu,
coz by umoznilo dlouhodobé postupné snizovani davky
s moznou piisadou adjuvantnich léciv. Snizeni davky
pritom nemeéni vnéjsi vzhled l1ékové formy a pacient by
mohl byt 1é¢en az do faze podavani placeba. Individualné
pripravena lékova forma s odliSnym a pfesnym obsahem
diazepamu muze byt pouzita pro pohodlnou detoxifikaci
a miize také eliminovat psychogenni stres pfi prechodu
z puvodniho 1é¢iva na diazepam a pii snizovani davky
v pribéhu vysazovani.

Klicova slova: benzodiazepiny * Z-hypnotika ¢ zavislost
* vysazovani * snizovani davky ¢ detoxifikace

Introduction
According to the International Classification of Dis-

eases, dependence on a drug is characterized by a strong
desire to obtain the substance (craving), problems in
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controlling a dosage regimen, favouring its consumption
over other activities and obligations, an increased toler-
ance, and sometimes a physical withdrawal state with
subsequent social pathology?. (Long-term dependence
on some addictive substances, including benzodiazepines
(BZDs), may even result in a reduced ability to work or
in permanent disability?.

Along with BZDs, Z-drugs (zolpidem, zopiclone, eszo-
piclone, zaleplon) are also among currently emerging
drug abuse cases and addictions, acting on identical brain
receptors®. This is compounded by the fact that these
drugs are widely prescribed by doctors and used by mil-
lions of people worldwide, particularly in relation to the
treatment of anxiety and sleep disorders, which afflict up
to a third of the current population?. Despite now being
under international control, along with nicotine addiction
and alcoholism they represent the most common drug ad-
diction, primarily in the elderly®. The discovery of BZDs
was met with great enthusiasm because of their safety for
the human body®. Due to their addictiveness unknown?,
to a large extent they replaced highly hazardous barbi-
turates®, which were heavily prescribed until that time.

From the beginning of their use, BZDs were indicat-
ed as anxiolytics, sedatives, and muscle relaxants®?. To
this day they are used to treat anxiety as well as gener-
alized anxiety and panic disorders'?, short-term insom-
nia'V and epilepsy, particularly seizure stages including
status epilepticus'?. They are also used in the treatment
of alcohol dependence and its associated complications,
including delirium tremens'®. Psychiatric indications,
however, have recently begun to be questioned in con-

Table 1. Benzodiazepines division according to time of an action®”

nection with the formation of dependence during long-
term therapy'¥.

The first information about possible addictive potential
began to appear as carly as the 1980s, when patients us-
ing long half-life BZDs, and later the Z-drugs, began to
realize that they had developed a tolerance to the medi-
cation and had difficulties discontinuing its use. Although
mental and physical dependence manifest themselves
within a few weeks, many patients continue to use these
drugs to this day, and often for years due to improper
prescribing!®.

Apart from the dependence itself, long-term therapy
is also heavily questioned because of the possibility of
grave adverse effects'®. This discussion has led to serious
controversy in some countries'”.

Benzodiazepines mechanism of action and their
distribution

All BZDs affect the GABA, receptor complex in the
central nervous system. A major part of the GABA, re-
ceptor is composed of a, B, and y subunits, which are fur-
ther divided into different subgroups labelled by numer-
ical indexes. BZDs are normally bound at the interface
between y2 and a1, a2, a3 or a5 subunits and are inactive
towards a4 and a6 ones. More than 90% of GABA | re-
ceptors containing the a1, 02 and a3 subunits are located
in different parts of the brain, especially in the cerebral
cortex and limbic system'®. Here BZDs act as agonists,
allosterically modulating the activation of GABAergic
neurotransmitter receptors by GABA. This increases the

Name Biological half-life (h) Indication ’;;fy";’;::‘zz‘;e ()
Ultra-short acting <5

midazolam 1.3-2.4 Insomnia 10
triazolam* 1.8-3.9 Insomnia 0.5
Mid-acting 6-12

Temazepam** 822 Insomnia 7.5-15
Alprazolam* 6-16 Anxiety 5-40
Oxazepam** 7-25 Anxiety 30-90
Bromazepam 10-19 Anxiety 3-15
Lorazepam* 10-20 Anxiety, epilepsy 2-6
Long-acting >12

Flunitrazepam 9-25 Insomnia 1
Chlordiazepoxide ** 10-29 Anxiety 10-50
Nitrazepam 26-33 Insomnia 10
Diazepam** 14-61 Anxiety 5-40
Clonazepam* 19-42 Anxiety, epilepsy 1-8
Clobazam 12-60 Anxiety, epilepsy 20-30

* highly efficient, **lower efficient
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transmembrane entry of CI~ ions via chloride channels to
intracellular space, resulting in a CNS depression. The
BZDs act via the same receptors as natural endogenous
ligands endozepins, which are produced by the human
body'?. Activation of receptors containing a ol subunit
gives BZDs their sedative and hypnotic effect. Activa-
tion of receptors containing a2 and a3 provides the anx-
iolytic effect. Receptors containing the a5 subunit may
play a role in memory processes. However, these recep-
tors form only a small population of GABA, receptors.
In connection with these findings, it is assumed that the
formation of dependence is determined by activation of
specific subunits of these receptors'®.

Onset of BZD effects is very fast and treated symp-
toms are alleviated within a few minutes. Therapeutic
benefit has a tendency to increase in a few weeks and the
therapeutic effects are maintained even for months'. Ad-
ministration of BZDs results in tolerance and therefore,
due to addiction prevention, the duration of BZD therapy
should be roughly 2—4 weeks long®.

Individual BZDs have different pharmacokinetics or
biological half-life. They can be divided into BZDs with
short (less than 6 hours), mid (624 hours), or long half-
life (more than 24 hours)®”, and according to potency,
labelled as either high or less effective (see Table 1)V,

Benzodiazepines prescription

The INCB (International Narcotics Control Board) sta-
tistics for 2009 show that Europe has the highest average
consumption of both sedative-hypnotics and anxiolytics,
expressed as defined daily doses for statistical purpos-
es (S-DDD) per 1,000 inhabitants per day. In 2007, the
global consumption of anxiolytics was around 21 billion
S-DDD?,

Table 2. Comparison of the biological half-life*?

There is a lack of self-reported prevalence data on the
use of BZDs in the general population. Monitoring is
limited by the very broad range of BZD products avail-
able in Europe and the lack of clear definitions for the
general population to report their levels of use. Among
15- to 16-year-old school students, lifetime prevalence
of the use of tranquillizers or sedatives without a doc-
tor’s prescription ranged from 2% to 15% in the 24 EU
Member States and Norway with ESPAD (the European
School Survey Project on Alcohol and Other Drugs) sur-
veys in 20112?,

One especially endangered group are geriatric patients.
According to Beers criteria published by the American
Geriatrics Society (AGS), short- and mid-acting BZDs
(alprazolam, estazolam, lorazepam, oxazepam, temaz-
epam, triazolam) and long-acting BZDs (clorazepate,
chlordiazepoxide — alone or in combination with ami-
triptyline or clidinium, clonazepam, diazepam, fluraze-
pam and quazepam) are highly inappropriate in geriatric
indications. AGS recommends strictly avoiding them.
The reason lies in polypharmacy of the elderly patients,
changes in pharmacokinetics and pharmacodynamics
and therefore associated development of serious adverse
effects”. In the pharmacokinetic area, it is mainly an
increase in the distribution volume for lipophilic drugs,
which is caused by the increase in fat and a decrease in
the muscle tissue, as well as decreased renal clearance
and biotransformation, leading to a prolongation of the
biological half-life and subsequent BZD accumulation.

Table 2 offers a comparison of the biological half-life
in middle-aged and elderly patients?”. From a pharma-
codynamics perspective, seniors have a higher tendency
to orthostatic hypotension, falls, impairment of cognitive
function, and behavioral disorders. Delirium states occur
more frequently. This could be erroneously perceived

Active substance T, (h) after oral

administration in adults

T, (h) after oral

12
administration in elderly

Alprazolam 1-2
Bromazepam 12
Chlordiazepoxide 1-2
Clobazam 1-3
Clonazepam 1-4
Diazepam 1-2
Flunitrazepam 12
Lorazepam 2-3
Medazepam 0.5-2
Midazolam 0.5-1
Nitrazepam 1-5
Oxazepam 2-3
Prazepam 6
Temazepam 2-3
Tofisopam 1-3

Triazolam 1-2

8-14
8-20
2040 (up to 140-200)
17-31

20-60
30-80 (up to 140-200)
15-30

8-24

2-80

2-3

16-36

6-10

30-80

5-14

5-7

3-6
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as the beginning of dementia, which is then complete-
ly unnecessarily treated, ultimately proving harmful for
the patients. BZDs can also impair thermoregulatory
mechanisms with the subsequent risk of hypothermia®).
These similar complications are also typically associ-
ated with Z-drugs, although senior patients take these
drugs routinely with few negative consequences®. For
the treatment of the elderly it is therefore preferable to
employ a mid- or short-acting BZDs and therapy should
not exceed two weeks for a hypnotic indication, 4 weeks
for anxiolytic indication and 12 weeks in the inaugural
treatment of panic disorder*”. It is also not suitable to
combine multiple BZDs at once®.

Benzodiazepines addiction

When BZDs and Z-drugs first came into use, experts er-
roneously believed that these substances cannot develop
dependence®. However, nowadays it is the dependence
on BZDs and the Z-drugs which seems to be, with the ex-
ception of nicotinism and alcoholism, the most pressing
problem worldwide, mainly in developed countries®®. In
addition to the therapeutic indications, they are misused
by patients who even demand them from more than one
doctor (Ashton 2005) or by drug users to suppress the
“roll out” effect of psychoactive substances or for seda-
tion after psychostimulants®”. Dependence on BZDs de-
velops in 5% of patients after half a year of usage and in
approximately 40% after one year. Problematic groups
are benzodiazepine anxiolytics, which are commonly
prescribed agents and administered in amounts exceed-
ing recommended dosing (alprazolam, chlordiazepoxide
and diazepam)??.

Chronic use of BZDs leads not only to mental, but
often to heavy somatic addiction. As a consequence,
dependence on them significantly reduces the quality
of life, manifesting as reduced vitality, impaired social
functioning and mental health, and reduced labour in-
tensity®?. BZD use has been associated with increased
risk of severe anxiety, depression, and sleep disorders.
Consumption of alcohol can potentiate their sedative and
anxiolytic effects, reduce withdrawal symptoms, etc.*?

BZD withdrawal syndrome is often compared with
withdrawal symptoms of heroin or cocaine but are also
more serious because BZD cannot be discontinued
abruptly (cold turkey) (Busto et al. 1986). Withdrawal
symptoms manifest as restlessness, insomnia, tremor,
dysphoria, anger or even aggression, paranoid ideas, ag-
oraphobia, and panic attacks®>. Deterioration of spatial
vision, memory and attention disorders, including return
of difficulties occurring before the medication (rebound
phenomenon) are often observed®®. Sometimes with-
drawal syndrome may develop into seizures, which can
lead to death!®. Based on physical indicators, difficultly
localized abdominal pain, neuralgia and paraesthesia can
be observed®. In some cases, it can even lead to malig-
nant tachycardia or fatal hyperthermia. The somatic state
of withdrawal from BZD is therefore more dangerous
than that of opioids®® 3. The psychological component

of dependency subsequently creates an increased need
for medicine*”.

Benzodiazepines addiction treatment

Primarily, emphasis should be placed on addiction pre-
vention and patient education during the introduction of
BZD treatment.

Treatment of already developed dependence is consid-
ered to be fully justified because of the possibility of fatal
withdrawal symptoms and improvement of life quality
in patients dependent on BZDs*". An important task is
also to provide individual, flexible, and supportive coun-
selling for the BZD-addicted, ideally in specialized de-
partments/clinics, although only a minimum of patients
selects such intensive intervention. Facilities for people
addicted to alcohol and illicit drugs are not suitable for
users of BZDs, because the patient usually becomes ad-
dicted unknowingly with no fault of their own*?. Doctors
(practical or specialist) should monitor their patients to
observe any addiction development. With early interven-
tion, patients can achieve very good results in a relatively
short period of time. If the doctor has enough experience
and capabilities, he or she can treat the patient himself/
herself. If an addiction treatment would already exceed
the capabilities of the doctor, then it is possible to use
psychiatrists — addictology specialists*®. However, most
treatments take place on an ambulatory basis and the cur-
rent, generally valid opinion about the appropriateness
of supportive psychotherapy (but not addictological in-
tervention) during withdrawal is under dispute. From the
results of long-term abstinence studies, psychotherapy
itself has no significant effect on long-term abstinence
in patients who go through a psychotherapy abstinence
program™.

The very principle of withdrawal is to set a stable, slow
decline of BZD concentrations in the blood and tissues
so that the natural sedative system of the body can be
restored, through mediation by the GABA neurotransmit-
ter. During prolonged use of short- and mid-acting BZDs,
plasma levels fluctuate during the day. This is a heavy
burden for the nerve receptors, which may lead to an ar-
bitrary increase of the dose by the patient in order to com-
pensate for the resulting unpleasant state. During gradual
reduction of the drug dose during detoxification, these
plasmatic differences are further exacerbated, making
gradual withdrawal of BZD extremely difficult for many
users. Performed too quickly, the withdrawal may addi-
tionally lead to complications in the form of agitation like
tinnitus and involuntary movement*’ and even catatonic
state*®. For this reason, the replacement of long-term-use
BZD by diazepam in the dose equivalent to the original
treatment is used*?. The organism is thus stabilized at the
same plasma level, thereby minimizing the withdraw-
al symptoms associated with plasma level fluctuations
during the day, which itself is already perceived as a re-
lief*®. It is still a classic mechanism of detoxification,
though attempts are being made to replace diazepam with
acetylcholinesterase inhibitors (donepezil, galantamine
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and rivastigmine) that also possess the effect of inhibiting
GABA receptors, and act as an indirect antagonist, to be
applied in the rapid detoxification treatment of BZD and
Z-drug dependence*”. Diazepam is then eliminated slow-
ly and to achieve stable blood concentration it requires
administration only once or twice a day*". Scientists gen-
erally agree that the withdrawal should be gradual and
long-term. A precondition for successful treatment is the
creation of a withdrawal schedule for each individual.
A withdrawal timetable is compiled on the basis of what
BZD the patient is taking and for how long*). Of course,
there are other approaches where diazepam is not found
to be sufficiently effective®®. Despite the fact that BZDs
were to replace barbiturates because of their high addic-
tiveness and narrow therapeutic index, there are attempts
to switch the BZD dependent patient to phenobarbital. It
has a similarly long biological half-life, and operates on
similar receptors as BZDs*). Nevertheless, substitution
by diazepam is still used as a first course of action.

In order to perform a suitable substitution (switching)

of BZD/Z-drugs for diazepam, it is necessary to know the
equivalent ratios. A dose of 10 mg of diazepam empiri-
cally corresponds to 1 mg of alprazolam, 6 mg of brom-
azepam, 1 mg of clonazepam, 1 mg of lorazepam, 30 mg
of oxazepam, or 15 mg of zopiclone™®.

The optimal dose reduction of diazepam has been in-
sufficiently explored and withdrawal plans are highly
non-uniform. There is a general consensus that at the
outset it is possible to discontinue up to 25% of the
dose (or an even greater amount in larger doses) with
a subsequent reduction ranging from 10% to 25% per
week, while the last 25% of the original dose should
be withdrawn more slowly*". In most cases, the discon-
tinuation takes approximately 8—12 weeks. For repeat-
edly treated patients, the withdrawal should take up to
6 months. The minimum period from the original dose
to complete cessation is 4 weeks. Many authors speak
about an optimal time of 6—8 weeks, but very often it
is a much longer period (3—6 months) and in some cas-
es, discontinuation may even take more than a year®.

Table 3. Withdrawal from high doses of alprazolam (2 mg, 3 times per day) by diazepam substitution’®

Daily equivalent

Morning Midday Evening of DIA

Initial dose ALP 2 mg ALP 2mg ALP 2 mg 120 mg

Phase 1 (1 week) ALP 2 mg ALP 2 mg ALP 1.5 mg 120 mg

DIA 20 mg*
Phase 2 (1 week) ALP 2 mg ALP 2 mg ALP 1 mg 120 mg
DIA 20 mg

Phase 3 (1 week) ALP 1.5 mg ALP 2 mg ALP 1 mg 120 mg
DIA 10 mg DIA 20 mg

Phase 4 (1 week) ALP 1 mg ALP2 mg ALP 1 mg 120 mg
DIA 20 mg DIA 20 mg

Phase 5** (1-2 weeks) ALP 1 mg ALP 1 mg ALP 1 mg 110 mg
DIA 20 mg DIA 10 mg DIA 20 mg

Phase 6 (1-2 weeks) ALP 1 mg ALP 1 mg ALP 0.5 mg 100 mg
DIA 20 mg DIA 10 mg DIA 20 mg

Phase 7 (1-2 weeks) ALP 1 mg ALP 1 mg Stop ALP 90 mg
DIA 20 mg DIA10 mg DIA 20 mg

Phase 8 (1-2 weeks) ALP 0.5 mg ALP 1 mg DIA 20 mg 80 mg
DIA 20 mg DIA 10 mg

Phase 9 (1-2 weeks) ALP 0.5 mg ALP 0.5 mg DIA 20 mg 80 mg
DIA 20 mg DIA 10 mg

Phase 10 (1-2weeks) ALP 0.5 mg Stop ALP DIA 20 mg 60 mg
DIA 20 mg DIA 10 mg

Phase 11 (1-2 weeks) Stop ALP DIA 10 mg DIA 20mg 50 mg
DIA 20 mg

Phase 12 (1-2 weeks) DIA 25 mg Stop ALP DIA 25 mg 50 mg

Phase 13%** DIA 20 mg - DIA 25 mg 45 mg

(1-2 weeks)

Phase 14*** DIA 20 mg - DIA 20 mg 40 mg

(1-2 weeks)

DIA — diazepam, ALP — alprazolam

*Evening dose of DIA can also be taken before bedtime, as it is better than administration at the same time with ALP.

**Total switch to DIA in phases 5-11.

***DIA is a long-acting BZD, therefore it is not needed to be taken more than twice a day.
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Everything depends on the original dose used by the
patient. In a life-threatening addiction, the withdrawal
rate is quicker — the diazepam equivalent of the original
BZD dose is taken only on the first day. On the second
day it is reduced by 30%, followed by a daily dose re-
duction of 5%°%. In patients receiving therapeutic doses,
the daily BZD dose should be lowered by between ap-
proximately one eighth and one tenth every 1-2 weeks.
Shorter times are recommended for highly potent BZDs
or BZDs with short half-lives®".

Substitution can be adapted to the needs of the patient
and his/her individual tolerance. For example, if a patient
suffers from insomnia, most of the dose is administered
before sleep. It therefore follows that an individual with-
drawal plan should be conceived®?. For high doses of al-
prazolam, exemplary schedule suggested by Ashton on
the basis of “clinical impression” and successfully ap-
plied to dependent patients is listed in Table 3°®. This can
serve rather as an indicative guideline.

Due to its interaction with GABA receptors, patients
should avoid alcohol at least during detoxification and
ideally on a more long-term basis. During cessation it
is also recommended to use a wide range of adjuvant
drugs® 2. In order to prevent epileptic seizures, carba-
mazepine®® or valproate’ may be used. If the dependent
patient is suffering from major depressive disorders, a vi-
able option is the administration of a suitable antidepres-
sant>. For anxiety relief, despite earlier scepticism®® it is
possible to take non-BZD anxiolytics (e.g. buspirone)®”
or use the anxiolytic effect of some antidepressants (e.g.
paroxetin)®®. Sleep disorders can be treated with seda-
tive antidepressants, like mirtazapine®, trazodone®® or
agomelatine®). Sometimes, if needed, small doses of
anxiolytic antipsychotics, for example cyamemazin®,
tiapride®® or quetiapine®”, can be administered. For
tachycardia adjustment, beta-blockers are recommended,
most commonly propranolol’® 9,

Psychogenic problems with withdrawal

However, even if we find an adequate dose of dia-
zepam, select the appropriate individualized withdrawal
schedule and choose the necessary well-tolerated and
effective complementary medicines, a predisposed pa-
tient is usually subject to several moments of high stress.
These moments can make successful withdrawal difficult
or even impossible.

Table 4. Stages and detoxification complication(s)””

The first stressful experience (stage) is the awareness
of the dependence itself (Realize), usually accompanied
by side-effects and unsuccessful efforts to discontinue
medication®?. Second, the need for a psychiatrist, specifi-
cally addictology specialist (Counselling), which is often
perceived by the patient as a negative fact®®. From the
psychological point of view, a transition from the used
drug to diazepam is the third stressful stage (Switching),
which can cause a fear of the unknown. It manifests itself
even in the substitution of generic drugs®”. Fourth, reduc-
tion of the diazepam dose is responsible for both psycho-
genic and physiological problems during the withdrawal
period (Tapering) and people often need medical sup-
port®. Fifth, and according to many patients the hardest
step, is the actual withdrawal (Withdrawal), even when
dealing with the smallest doses®. This last step, howev-
er, as it will be discussed below, presenting an opportu-
nity for pharmacists and pharmaceutical service, opens
itself: the preparation of a safe dosage form which can
practically decompose accompanying phobias connect-
ed particularly with third, fourth, and fifth stages’ (see
Table 4).

The issue of individualized detoxification

It is apparent that withdrawal from BDZ may be techni-
cally and organizationally difficult. In the EU, diazepam
is administered orally in tablet and liquid forms, rectally
as a gel, and parenterally as intramuscular injections. It
is commonly prescribed in tablet form, which comes in
three strengths — 2, 5, and 10 mg’?. The relatively exact
dose of diazepam could be achieved from a commercial
or individually prepared solution.

However, even here precise dosing is difficult and in
the cases of ambulant treatment it depends on the ac-
curacy and self-control of the patient. The transition
from a solid to a liquid dosage form (solution, suspen-
sion) may be another stress factor, as well as an ev-
er-decreasing volume of fluid. This solution enhances
the psychological stress of the third, fourth, and fifth
stages. Moreover, in the cases of suspensions prepared
from BZD tablets, which are also sometimes recom-
mended, inadequate dose preparation can occur™. Ki-
netic instability of two separated phases can occur due
to sedimentation, which prevents accurate dosing. The
usage of registered oral tablets is also very problemat-
ic; tablet breaking does not represent a precise method

Stage Description Resulting behavior

1 Realize Usually from anxiety to panic

2 Counseling Feelings of guilt, social deprivation

3 Switching Fear of unknown and treatment-related complications

4 Tapering Anxiety from dose reduction, complications from uneven dosing
5 Withdrawal Fear of withdrawal symptoms (especially in the end of detox)
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for obtaining an exact dose of diazepam’. Moreover,
in this way the patient is fully aware of the reduction in
substance intake, which may have a significant negative
psychogenic effect.

All of these disadvantages could be overcome through
individualized treatment, which would be based on hard
gelatine capsules containing the exact required diaze-
pam dose with an individual gradual dose decrease over
time. The essential step is to find such a technique that
would actually provide the exact BZD dose, because the
responsible receptors are sensitive to a fluctuating BZD
plasmatic level. These capsules could be filled by a mass
prepared by special technological procedures in a phar-
macy-like, optimized mixing process’, granulation™ or
impregnation’® or others. The capsules could also include
adjuvant drugs, e.g. an antiepileptic, antidepressants, or
beta-blockers.

In this case a patient would get professionally prepared
medicine with good content uniformity, but moreover
the patient would not be additionally stressed by the
switching to diazepam and knowledge of dose reduction
because he would still receive the same organoleptically
indistinguishable formulation. Assuming good manage-
ment and compliance, a patient could reach the placebo
receiving stage without even realizing it.

Therefore, this administration form significantly eas-
es and eventually eliminates stress factors of the third,
fourth, and fifth stages of the detoxification process. Af-
ter complete diazepam withdrawal, the dose of adjuvant
psychotropic treatment would be tapered as well with-
out changing of the dosage form design. Considering the
withdrawal schemes and pharmacopoeia requirements
for content uniformity of dosage forms, it would be phar-
maceutically possible to reduce the dose by 15%, since
this is also the Pharmacopoeia limit for content uniformi-
ty (European Pharmacopoeia). A reduction of less than
15% to the diazepam dose is difficult to ensure from the
viewpoint of pharmaceutical technology.

Another possibility for detoxification could be seen in
incorporating BZDs and Z-drugs into dosage forms of
higher generations with prolonged drug release. In this
respect, they seem to be suitable for a stable plasma level,
and the possibility of accurate dose reduction, resulting
in higher patient compliance. Tablets’” or microparti-
cles™ ™ are considered suitable dosage forms for 12- or
24-hour oral drug delivery of short- or mid-acting BZDs
or Z-drugs. In the cases of prolonged release, there is no
need to switch patients to diazepam at all. This seems to
be particularly an advantage for Z-drugs, which act selec-
tively only on some of the GABA receptors and a switch
to diazepam would bring only a needless increase in re-
ceptor stress.

Conclusion

The success of BZD addiction treatment closely relates
to the patient’s comfort during treatment. This criterion
can be fulfilled by individualized detoxification through
the preparation of oral capsules with an accurate dose

of diazepam. This could be ensured by solid filling of
capsules prepared by special technological procedures to
provide content uniformity of the filled mass. This for-
mulation also reduces or even eliminates stress during
switching, tapering and withdrawal.

Conflict of interest: none.
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