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Background: The purpose of this study was to determine, in the context of a hospital addiction 

unit, which benzodiazepines were abused and to look for correlations with the characteristics 

of detoxified patients.

Methods: A retrospective study was carried out using the database of hospital admissions to 

the addiction unit for detoxification from 2003 to 2010.

Results: Of 879 admissions to the addiction unit during the seven-year period, 281 were for 

benzodiazepines. The percentage of patients addicted only to benzodiazepines was higher among 

females than males. Benzodiazepine consumption had started as a drug addiction behavior in only 

10% of cases. The main sources of prescription identified were general practitioners (52% of cases) 

or compliant pharmacists (25%). Overall, 15 different benzodiazepines were abused, with 

lormetazepam being the most commonly used (by 123 patients, 43.8% of the total).

Conclusion: Our data show that, outside the population of multidrug addicts, there is an under-

estimated group of chronic benzodiazepine consumers who are often not referred to medical 

institutions for treatment. Even in the group of patients addicted to one substance only, we 

observed an abnormal number of requests for detoxification from lormetazepam, which appears 

to be more “popular” than other benzodiazepines. This drug should be prescribed according to 

stricter criteria and submitted to closer control.
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Introduction
Benzodiazepines are being prescribed more and more in almost all Western c ountries. 

The World Health Organization, since 1988, has labeled them “essential drugs” that 

should be available in all countries for medical purposes.1 Despite their relative 

safety, issues remain relating to the potential abuse, withdrawal, and side effects of 

benzodiazepines. There is a wide gap between the recommendations for rational use 

and actual medical practice. Several epidemiological studies have shown quite a high 

prevalence of their use in the general population, with variations from one country to 

another and from one study to another.2–8

The US federal government has tracked the rates of self-reported, nonmedical (eg, 

nontherapeutic) use of a variety of drugs within the US for more than three decades. 

Nonmedical use is far less common than medical use of benzodiazepines, but is none-

theless part of the problem of nonmedical use of prescribed controlled substances.

A series of US national surveys tracking medical use of benzodiazepines 

showed that use peaked in 1976 and declined by about 25% in the late 1980s.9 
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A community-based study of a population of older US 

adults ($65 years) followed from 1987 to 2002 found 

that 5.5% of men and 9.8% of women were using 

benzodiazepines at baseline; 50% of users in the age group 

65–74 years continued regular use of benzodiazepines at 

follow-up in 2002.10 It was estimated that 1.6% of the US 

population are chronic benzodiazepine users.11

Large US population surveys funded by the Agency 

for Healthcare Research and Quality show that outpatient 

treatment for anxiety disorders nearly doubled between 1987 

and 1999, but remained extremely low (from 0.43% to 0.83% 

of the general population).12 The rate of benzodiazepine 

prescription declined over that time, while the number of 

antidepressant prescriptions increased. For many anxious 

patients, a combination of antidepressant and benzodiazepine 

medications may be the most effective treatment.

In Italy, the cost of benzodiazepines is not reimbursed by 

the National Health Service, so data on their use are difficult 

to gather, and can be inferred only from specific question-

naires and information about sales. Over half of the people 

who take benzodiazepines (9% of the population, according 

to data which are not recent) are chronic consumers and, of 

these, 15%–44% are addicted.13

Benzodiazepine consumption is slowly growing and 

abuse is increasing in Italy. Table 1 gives sales data for 

the five most commonly consumed benzodiazepines from 

1983 to 2010, showing a marked increase between 1983 

and 1990. In the following years, overall benzodiazepine 

consumption became basically stable, with variations con-

cerning single drugs.14

Benzodiazepine addiction is a widespread phenomenon, 

but paradoxically is of little interest to scientific research. 

Medical literature does not suggest anything new compared 

with the classic treatment approach (gradual reduction with 

long-acting benzodiazepines) and severe abuse is underesti-

mated, even though withdrawal crises are potentially severe 

and dangerous. The purpose of this study, conducted in the 

context of a hospital addiction unit, was to determine which 

benzodiazepines were abused, and to look for correlations 

with the characteristics of detoxified patients.

Materials and methods
Design
The present report is a cross-sectional survey. A retrospective 

study was carried out using the electronic database of hospital 

admissions to our addiction unit. The data listed below are 

recorded in this database.

Setting and detoxification procedures
Our addiction unit has four beds for inpatient detoxification 

from various substances (benzodiazepines, opioids, alcohol, 

cocaine, nicotine). Every year we admit about 150 people. 

For some years, we have treated cases of chronic abuse 

of high doses of benzodiazepines with a slow-infusion 

flumazenil protocol, as suggested by Gerra et al.15 This 

approach makes it possible to stop taking extremely high 

doses of benzodiazepines completely and very quickly 

(4–7 days); it is well tolerated and has very few side effects. 

Flumazenil acts as a partial agonist and produces a resetting 

of benzodiazepine receptors which, by the end of treatment, 

have virtually gone back to normal. Flumazenil treatment is 

also suitable for patients who abuse several different drugs, 

who suffer from a borderline personality disorder, or who 

have other psychiatric conditions; in these cases, patients with 

well structured post-hospitalization therapeutic programs are 

given preference.

Patients are selected by a staff doctor in the course of 

a single consultation dedicated principally to evaluate 

the severity of benzodiazepine dependence. Preference is 

generally given to cases of more serious dependence (higher 

doses, for a longer period, with more severe withdrawal 

symptoms during attempts to cut down or stop taking 

benzodiazepines). The presence of coaddictions, of 

episodes of major depression (including suicide attempts) 

or personality disorders are not considered exclusion 

criteria, but in these cases we require a clinical report and 

the consent of the institutions treating the patients, which 

are usually psychiatric outpatient services or addiction 

clinics. Patients with less serious dependence (daily 

intake lower than five times the defined daily dose) are 

normally sent back to the doctors in charge of their case 

with instructions for slow tapering of their dose in an 

outpatient setting.

At the moment, treatment also includes preventive 

preparation using antiepileptic drugs to prevent the risk of 

convulsions.16 In addition, during the first few days, clon-

azepam is given at progressively lower doses. Even in cases 

of particularly high doses of benzodiazepines, more than 

12 days of hospitalization are rarely necessary.17–19

Table 1 Italian benzodiazepine consumption in specific years

Drug 1983 1990 2005 2010
Lorazepam 10.6 15.4 14.2 13.3
Lormetazepam 1.1 3.6 11.5 13.3
Alprazolam 0.0 1.4 6.7 8.0
Triazolam 1.1 6.8 3.1 3.4
Delorazepam 2.9 3.9 2.7 2.6
Note: Data expressed as defined daily doses per 1000 inhabitants per day.
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Data collection
Patient demographics, duration, administration route, and 

mean daily dose of the benzodiazepine used in the  preceding 

3 months, reason for benzodiazepine prescription, other 

coabuse or detoxification substances, and concomitant 

p sychiatric disorders were noted when subjects were admit-

ted into our addiction unit. To compare the dose of different 

benzodiazepines, we used the defined daily dose.20

Statistical analysis
Categorical variables were compared using bivariate analysis 

with the Chi-square test or with Fisher’s Exact test. Statistical 

analyses were conducted using SPSS 11.5 statistical software 

(SPSS version 11.5, SPSS Inc, Chicago, IL).

Results
Of the total 879 admissions to our addiction unit for detoxifi-

cation from substances between 2003 and 2010, 281 (32.0%) 

were for benzodiazepines. The subjects requiring detoxifica-

tion came from various Italian regions, 46.3% from outside 

the Veneto region. Most subjects (241, 85.8%) came from 

regions in northern Italy, followed by those from southern 

regions (30, 10.7%) and from central Italy (10, 3.5%). 

Table 2 shows the main characteristics of these cases, which 

were divided into three subgroups, ie, only benzodiazepine 

addiction, benzodiazepines plus alcohol addiction, and 

multidrug addiction. The percentage of patients addicted 

only to benzodiazepines was higher among females (63.5%) 

than males (31.0%), while multidrug dependence was more 

frequent (about 50%) in males.

The majority of patients were dependent on a single 

benzodiazepine, 24.9% of the cases involved abuse of two 

benzodiazepines, 8.9% three or more benzodiazepines, with 

no difference between these three subgroups in terms of 

patient characteristics.

At least 236 subjects (84.0%) reported taking benzodiaz-

epines orally. Intravenous administration was found in at least 

17 subjects (6.7%), all of whom were multidrug addicts and 

abusers of lormetazepam in its drop form.

Benzodiazepine ingestion had started as a drug addiction 

behavior in only 10% of these cases. In the others, addiction 

can be classified as iatrogenic, since it was the result of a 

medical prescription for anxiety problems and/or insom-

nia, over which the physician subsequently lost control. 

A p sychiatric diagnosis was present in 85.8% of cases, and 

the diagnosis was anxiety/depression in 56.6% of cases. 

The main sources of prescription identified were general 

practitioners (52% of cases) or complaisant pharmacists 

(25%). Overall, 15 different benzodiazepines were abused: 

lormetazepam was the most commonly used (123 patients, 

43.8% of the total), followed by lorazepam (22.4%), alpra-

zolam (9.6%), and zolpidem (5.3%). Surprisingly, the very 

common benzodiazepine, diazepam, was not frequently 

involved (5% of our cases).

Table 3 compares lormetazepam and lorazepam, the two 

benzodiazepines most commonly abused by our patients 

(66.2%). As shown, the variables that we found to be sig-

nificantly different were average defined daily dose, abuse 

duration, administration route, and concomitant psychiatric 

disorders. Another significantly different variable was the 

pharmaceutical formulation: the liquid formulation (drops) 

was preferred by 122 of 123 (99.2%) abusers of lormetaze-

pam, whereas 62 of 63 (98.6%) of those who abused loraze-

pam preferred tablets. The other variables analyzed, which 

proved not to be statistically significant, were gender, age, 

year of hospitalization, schooling, occupational status, mul-

tidrug addiction, and geographical origin (northern, central, 

or southern Italy).

Discussion
Even though it is common practice in Italian addiction 

clinics to reduce the prescription of benzodiazepines to 

a minimum, it has proved impossible to wipe out improper 

consumption. In the past, the benzodiazepine most commonly 

used in cases of addiction was flunitrazepam, but in more 

recent years a tendency towards abuse of lormetazepam has 

frequently been observed in clinical practice, although not 

documented in the literature. Those who have experience in 

dealing with illegal addiction will not be surprised to learn 

that today the benzodiazepine most sought after by multidrug 

addicts is lormetazepam, which therefore has its own illegal 

market. Lormetazepam, a short-acting to intermediate-

acting 3-hydroxybenzodiazepine derivative, is available 

in many industrialized countries as a generic drug, or else 

under many trade or brand names as 1 mg and 2 mg tablets. 

Table 2 Main characteristics of benzodiazepine abusers

Males Females Total

number (%) 155 (55.2) 126 (44.8) 281 (100)
Mean age (years) ± SD 41.8 ± 11.2 44.3 ± 9.6 42.9 ± 10.6
Age range (years) 25–79 17–68 17–79
Type of addiction
 Only BDZsa 48 (31.0) 80 (63.5) 128 (45.6)
 BDZs + alcohol 30 (19.3) 24 (19.0) 54 (19.2)

 BDZs + illicit drugsb 77 (49.7) 22 (17.5) 99 (35.2)

Notes: aSmoking was not taken into consideration; bOpioids and/or cocaine.
Abbreviations: BZDs, benzodiazepines; SD, standard deviation.
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Like many other benzodiazepines, it has hypnotic, anxiolytic, 

anticonvulsant, sedative, and skeletal muscle relaxant 

properties.21 Lormetazepam is not approved for sale in the 

US or Canada, despite the fact that a license to market the 

drug has been requested more than once (eg, in 1981, 1982, 

and 1983 in the US). Unfortunately, it was not possible to 

obtain information about the reasons why these applications 

were rejected.

To our knowledge, evidence has never been reported 

in the scientific literature of greater addictive properties 

of lormetazepam compared with other benzodiazepines, 

nor have there been studies of abuse of megadoses of 

 lormetazepam. The total lack of data in the literature about 

abuse of lormetazepam may be due to the fact that the alcohol 

solution formulation is marketed only in Italy and Spain.

It is noteworthy that among abuse-provoking drugs, 

flunitrazepam is completely absent from our series. 

This is surprising in the light of a recent study involving thou-

sands of benzodiazepine users which found that flunitrazepam 

was the substance with the highest abuse potential.22

However, our data show that, outside the population 

of multidrug addicts, there is an underestimated group 

of chronic benzodiazepine consumers who are often not 

referred to medical institutions for treatment. These cases 

are often due to medical prescriptions that have got out of 

control, causing real iatrogenic overdosing. The subjects are 

iatrogenic abusers who suffer from severe personal problems 

and have no immediate therapeutic way out. Very often they 

are people with significant psychiatric disorders in whom 

drug addiction is not considered the main problem at the 

time.23,24 However, when our addiction unit started a new 

approach to benzodiazepine detoxifications, we received 

requests from “normal” subjects addicted to one substance 

only, incapable of stopping the tranquilizer or hypnotic drug 

they had been prescribed at a difficult time in their lives 

and who had gradually increased the dose above the upper 

therapeutic limit.

The finding that surprised us was that even in the group of 

patients addicted to one substance, we observed an abnormal 

number of requests for detoxification from lormetazepam 

which could not be completely accounted for by information 

concerning the Italian market. The properties of this drug, 

which is available as a generic but is much more widely 

appreciated in its original patent form, appear to be unusual 

compared with those of other benzodiazepines. Some fea-

tures seem to make abuse easier, ie, its high therapeutic 

index and its formulation in drops. Another relevant factor 

is the presence of 95% alcohol in the drop formulation, ie, 

20 mL of alcohol per bottle. This factor may be negligible 

at therapeutic doses, but may play an important role when 

abuse leads to substantial doses.

Comparisons between lormetazepam solution and tablets 

were made in two different studies in healthy volunteers 

and in patients suffering from insomnia. In both studies, the 

solution showed a faster and higher deposition rate than the 

tablet formulation.25,26

In our patient series, lormetazepam and lorazepam were 

the two benzodiazepines most commonly involved, account-

ing for about 66% of cases. However, while these two drugs 

were consumed in approximately equal proportions by the 

general population (see Table 1, 2005 and 2010), in our 

patients the number of abusers of lormetazepam was approxi-

mately double that of lorazepam. The two drugs are available 

in Italy both as tablets and as drops, but whereas in our series 

lorazepam abuse concerns mainly tablets, lormetazepam 

abuse concerns almost exclusively the drop formulation. 

The sales trend of lormetazepam is justified by its greater 

effectiveness/power compared with other benzodiazepines, 

but this certainly also conceals an excessive consumption by 

a subgroup of chronic addicts.

The differences found in our analysis between lorazepam 

and lormetazepam users suggest a greater addictive power 

of lormetazepam in its liquid formulation. In our opinion, 

these differences are amplified by the presence of non-

negligible quantities of alcohol in the lormetazepam solu-

tion (each bottle contains 20 mL of ethyl alcohol at 95%), 

which also has a more pleasant flavor than the lorazepam 

Table 3 Bivariate analysis of lormetazepam (no 123) and 
lorazepam (no 63) abusers

Significant  
variables

Lormetazepam Lorazepam P value

Average defined  
daily dose  
(CI 95%)

74.3  
(56.1–92.4)

19.3  
(6.6–32.0)

,0.001a

Average months  
of abuse  
(CI 95%)

87.4  
(71.6–103.2)

135.4  
(101.5–169.3)

0.004a

Route of assumption (no)
 Oral 
 Other

95 (77%) 
28 (23%)

56 (89%) 
7 (11%)

0.039b

Formulation (no)
 Oral solution 
 Capsules

122 (99.2%) 
1 (0.8%)

1 (1.4%) 
62 (98.6%)

,0.001b

Concomitant psychiatric disorders (no)c

 Yes 
 no

20 (16%) 
102 (84%)

3 (5%) 
59 (95%)

0.018b

Notes: aAnOVA test; bFisher’s exact test; cThis information was unavailable for 
two subjects.
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formulation. We also think that the discrepancy between these 

findings, which all point to a clearly greater addictiveness 

of lormetazepam, and the total lack of such evidence in the 

literature, is due to the fact that the liquid formulation is not 

sold on the international market. It is not impossible that the 

tablet formulation strongly reduces the addictive potential of 

lormetazepam to the level of other benzodiazepines with an 

intermediate-short half life. Should this finding be confirmed 

by specific studies, it might call into question the maintenance 

of this formulation on the market, or discourage its introduc-

tion where it is not available, as happened in many countries 

after alarm spread about the abuse of flunitrazepam27 and, to 

a lesser extent, of temazepam.28

The lack of detoxif ication from flunitrazepam in 

our  addiction unit can be explained by several factors. 

 Flunitrazepam was widely abused by drug users throughout 

the 1980s and 1990s. To limit this phenomenon, specific 

regulatory barriers were put in place, ie, drops were with-

drawn from circulation to avoid injection misuse, while 

tablets were available only at the dosage of 1 mg and the 

contents of the packet were reduced by half. More recently, 

in Italy, there have been new specific restrictions regarding 

prescription of flunitrazepam. These regulatory barriers seem 

to be effective in limiting inappropriate use of the drug, as 

confirmed by Italian consumption data.

In conclusion, in addition to pointing out the increase 

in the number of requests for detoxification from severe 

benzodiazepine abuse, we wish to emphasize the greater 

dangers of some of these drugs and the possible role 

played by the type of pharmaceutical formulation available 

on the market. In particular, the liquid formulation of 

lormetazepam, which appears to be more “popular” than 

other benzodiazepines, should be prescribed according to 

stricter criteria and submitted to closer controls, because 

these limitations have been effective in drastically limiting 

the abuse of flunitrazepam.

Disclosure
None of the authors have a conflict of interest to disclose and 

this study was conducted without any funding sources.
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