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Objective: Alcohol dependence is a common condition associated with high direct and indirect 

health care costs. The purpose of this analysis was to estimate the economic consequences of 

acamprosate used as adjuvant therapy in the treatment of alcoholism, defining a budget impact 

analysis (BIA) from the point of view of the Italian National Health Service (NHS).

Methods: We developed a model of disease evolution related to alcoholism using data from 

the PRAMA study. The hypothetical population included in the decision model was obtained 

from data from the Ministry of Health. We compared the following treatment strategies: no 

treatment, standard care (psychotherapy), sodium oxybate (sodium salt-4-hydroxybutyric acid), 

and acamprosate. The time horizon of the model was 10 years. The costs were evaluated from 

the NHS perspective.

Results: We simulated the path for 69,348 patients treated at the outpatient clinics of the 

Addiction Services (SerT), and 38,911 patients discharged from hospital. Patients in the 

acamprosate group had lower alcohol-related events, with a reduction of the total cost. The BIA 

shows that the increase in the use of acamprosate was associated with a progressive decrease of 

total costs, calculated as the sum of the diagnosis-related groups (DRG), rehabilitation, and drug 

costs. The increasing use of acamprosate instead of standard care and sodium oxybate would 

generate cost savings up to over €6 million over 10 years of simulation.

Conclusion: The estimates in the model are based on hypothetical situations; the assumptions of 

the model as well as their specific impact on treatment effect estimations and clinical implications 

should be validated in real life. Public health care authorities would benefit from mathematical 

models designed to estimate the future burden of alcohol dependence together with the impact 

of treatment and the potential to reduce the incidence and progression of this condition, and 

the costs of its complications.
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Introduction
Alcohol dependence is a common condition associated with high direct and indirect 

health care costs.1 Given the prevalence of alcohol-related health problems, the total 

costs attributable to alcohol abuse disorders represent a significant proportion of 

national health care spending in Europe.2–4 A recent study from France has suggested 

that costs owing to alcoholism correspond to ∼1% of the gross national product,5 while 

in Finland, direct health costs alone represent ∼0.6% of the gross domestic product, and 

the total health costs may reach 4.3% of the gross domestic product.6 The economic 

aspects of alcoholism have become increasingly important, due to rising health care 

costs, limited health care resources, and the potential to reduce the condition incidence 
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and progression and the cost of complications if alcohol 

misuse can be minimized.7 Thus, any treatment program 

that interrupts the course of chronic alcohol dependence or 

reduces its severity may result in significant cost savings for 

society. Alcohol dependence can be treated to some extent 

with psychosocial intervention programs or pharmacotherapy 

with abstinence-promoting drugs, or both.

In the scientific literature, acamprosate, administered in 

addition to standard care (eg, psychosocial counseling and 

behavioral treatment), significantly reduced relapse rates, 

as confirmed by several controlled clinical trials in Western 

European countries.8–13 However, in spite of the large amount 

of information available on the economic costs of alcohol 

dependence, as well as extensive public awareness of this, 

there are little data on the costs and savings associated with 

the different detoxification and rehabilitation strategies 

used in the management of alcohol dependence.1,7,14 The 

purpose of this analysis was to estimate the economic con-

sequences of acamprosate used as adjuvant therapy in the 

treatment of alcoholism, defining a budget impact analysis 

(BIA) from the point of view of the Italian National Health 

Service (NHS).

Methods
Structure of the model
We outlined an economic evaluation of four treatment 

strategies of alcohol dependence, with the aim of carrying out 

a BIA of these strategies for the Italian NHS.15,16 We therefore 

developed an evolution model of the diseases linked with 

alcoholism with their respective occurrence probabilities, 

based on the study by Schädlich and Brecht2 through data 

from the PRAMA study.12 In this double-blind study, after 

a short detoxification period, patients were randomized to 

placebo vs acamprosate in addition to psychological support, 

for 48 weeks. Patients were then followed up with no specific 

drug treatment for alcohol dependence for another 48 weeks. 

All patients included in the PRAMA trial had an alcoholism 

problem for a mean duration of 10 years. In order to enter the 

study, patients had to be completely abstinent for a minimum 

of 14 days to a maximum of 28 days, in accordance with 

the hospital detoxification period. The treatment consisted 

of counseling or psychotherapy, according to the routine 

practice of the centers, with the addition of the drug or 

placebo as adjuvant therapy.

The evolution model of the diseases linked with 

alcoholism involves a three-branch, decision-tree structure 

(Figure 1); the occurrence probabilities of the comorbidities 

of alcoholism were then integrated with efficacy data from the 

literature, with data on drug therapies and with the costs of the 

treatment and management of alcohol-related complications. 

The four treatment strategies compared are: no treatment, 

psychological support alone (standard care), sodium oxybate, 

and acamprosate. The model simulates the path which the 

hypothetical cohort of initial patients would follow, based on 

each treatment considered. The study supposes that abstinent 

patients do not experience events related to alcohol abuse, 

and was performed on a 10-year time frame.

Reference population
Since it is impossible to precisely determine the number of 

alcohol-dependent patients, the initial populations included 

in the decision model were taken from data from the 

Ministry of Health and subdivided per patients treated at 

the outpatient clinics of the Servizi per le Tossicodipendenze 

(SerT, Addiction Services)17 and per patients treated in the 

Italian hospitals. The alcohol-dependent patient population 

consisted of: 69,348 (alcohol-dependent patients referred to 

SerT centers per each Italian region in the year 2008) and 

P = 0.15

10 years

ICD 291 alcoholic psychoses

ICD 303 alcohol-dependence syndrome

P = 0.5 P = 0.5
ICD 571.0 alcoholic fatty liver ICD 571.1 acute alcoholic hepatitis ICD 571.2 alcoholic liver cirrhosis

3 years 5 years 10 years

Patients in the
treatment process;
hypothetical cohort
of 500,000 patients

P = 1

4 years

P = 0.5

Figure 1 Structure of the model. 
Copyright © 1998, Adis International. Schädlich PK, Brecht JG. The cost effectiveness of acamprosate in the treatment of alcoholism in Germany. Economic evaluation of the 
Prevention of Relapse with acamprosate in the Management of Alcoholism (PRAMA) Study. Pharmacoeconomics. 1998;13:719–730.2

Abbreviations: ICD, International Classification of Diseases.
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38,911 (number of discharged patients for alcohol-related 

pathologies from Italian hospitals in the year 2005).17

The number of patients referred to the SerT clinics has been 

shown to significantly and constantly grow over time: 58,574 

(2007), 61,656 (2006), 56,234 (2005), and 53,914 (2004). 

The proposed model takes into account the “stratification” 

of alcohol-dependent patients referred to the SerT clinics, in 

particular: 40,707 patients treated with standard care, 20,804 

treated with pharmacological support (specifically: 5879 with 

sodium oxybate, and 14,925 with other treatments), and lastly, 

7837 hospitalizations. As for discharges, we took into account 

that 33,633 cases were conventional inpatient hospitalizations 

and 5278 were patients in day hospital regimens.18

Source of efficacy data
With the intention of obtaining comparable efficacy data, we 

carried out intention-to-treat analyses based on efficacy data 

from the literature.12,19 The results are shown in Table 1.

Resource consumption and costs
The management and rehabilitation costs were taken from 

the International Classification of Diseases (ICD IX CM): 

alcohol-induced mental disorders (ICD 291), alcohol-

dependence syndrome (ICD 303), and alcoholic liver 

damage unspecified (ICD 571.0–571.3).20 Not all costs due to 

alcoholism (eg, indirect costs due to loss of productivity, costs 

incurred for road accidents, and crimes) were considered in 

these events. The analysis was carried out from the Italian 

NHS perspective using (DRG) fees from the national price list 

TUC 2010,21 such as health care costs for hospitalization and 

rehabilitation (Table 2). The cost values were then subjected 

to discounting using sensitivity analysis.22

The drug treatment costs were taken from the Italian Medi-

cines Agency (AIFA)23 considering the selling price to the 

NHS, which came to €14.91 per pack of sodium oxybate and 

€20.33 per pack of acamprosate, on average (VAT excluded). 

The drug treatments with sodium oxybate and acamprosate 

are proportional to the patient’s weight; the proposed model 

assumed that 80% of the subjects weighed over 60 kg.

Results
Based on the proposed model, we simulated the paths of 

69,348 patients from SerT clinics and 38,911 patients dis-

charged from hospitals, with the following results. In the 

“no treatment” group, during the 10 years of simulation, all 

patients experienced alcohol-related complications. In the 

standard care group, because of the abstinent percentage 

(4.8%), the number of patients entering the simulation 

model is lower, as is therefore the number of complications 

due to alcohol abuse. The recovery percentage significantly 

increases with sodium oxybate (16.8%) and especially acam-

prosate (19.4%), with the consequences shown in Table 3.

Total expenses, including management costs, rehabilitation 

costs, and drug costs, relating to each treatment considered 

in the study are reported in Figures 2 and 3.

Acamprosate was shown to be less costly both in the SerT 

arm and in the hospital discharge arm.

In order to quantify the economic impact on the NHS 

of the potential use of acamprosate in the treatment of 

alcohol-dependent patients, a budget impact anlaysis was 

carried out24 considering the number of alcohol-dependent 

Table 1 Abstained and relapsed patients

Patients abstained Patients relapsed

No treatment 0.0% 100.0%
Standard care 4.8% 95.2%
Sodium oxybate 16.8% 83.2%
Acamprosato 19.4% 80.6%

Note: Annual percentages used in the model.12,19

Table 2 DRG costs for alcohol-related diseases/rehabilitation costs for alcohol-related diseases

 DRG National Tariff (TUC)

Conventional Day hospital Conventional Day hospital

ICD 291 (alcohol-induced mental disorders) 523 Rehabilitation
 €1,983.53 €178.51 €204.63 €163.70
ICD 303 (alcoholic liver damage unspecified) 523 Rehabilitation
 €1,983.53 €178.51 €204.63 €163.70
ICD 571.0 (alcoholic fatty liver) 206 Rehabilitation
 €1,943.97 €274.95 €204.63 €163.70
ICD 571.1 (acute alcoholic hepatitis) 202 Rehabilitation
 €3,327.98 €324.28 €204.63 €163.70
ICD 571.2 (alcoholic liver cirrhosis) 202 Rehabilitation
 €3,327.98 €324.28 €204.63 €163.70

Health Ministry, Ministero della Salute. Available at: http://www.salute.gov.it/ricoveriOspedalieri/ric_informazioni/interrogad.jsp. Accessed November 1, 2011.18

Abbreviations: DRG, diagnosis-related group; ICD, International Classification of Disease; TUC, Tariffa Unica Convenzionale - National Tariff.
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Table 3 Number of alcohol-related complications (ICD) for patients from SerT clinics and for patients discharged from hospital

 SerT Hospital discharge

No  
treatment

Standard  
care

Sodium  
oxybate

Acamprosato No  
treatment

Standard  
care

Sodium  
oxybate

Acamprosato

ICD 291 10,402 9,903 8,655 8,384 5,837 5,556 4,856 4,704
ICD 303 69,348 66,019 57,698 55,894 38,911 37,043 32,374 31,362
ICD 571.0 34,674 33,010 28,849 27,947 19,456 18,522 16,187 15,681
ICD 571.1 17,337 16,505 14,424 13,974 9,728 9,261 8,093 7,841
ICD 571.2 8,669 8,252 7,212 6,987 4,864 4,630 4,047 3,920
Total 140,430 133,689 116,838 113,186 78,795 75,013 65,557 63,509

Abbreviations: ICD, International Classification of Diseases; SerT, Addiction service.

patients referring to SerT clinics (around 69,000), and 

considering that, based on data from the Health Ministry 

(17), 87.4% (40,707) of these are treated with the standard 

care method and 12.6% (5879) are treated with sodium 

oxybate. The budget impact analysis assumes an increasing 

use of acamprosate, simulating a progressive increase of 

drug use from 25% to 100% of the studied population.

In order to provide realistic estimates, the acamprosate 

increment is considered proportional among the patients 

treated with standard care and sodium oxybate. The results 

reported in Table 4 show how the increase in the use of 

acamprosate corresponds to a progressive decrease of the 

total costs (DRG for conventional hospitalization plus 

rehabilitation plus cost of the drug).

The obtained results allow us to quantify the potential 

saving (in millions of euros) that the NHS would obtain if the 

use of acamprosate were progressively increased (Figure 4). 

The decision to use acamprosate in increasing proportion 

instead of standard care and sodium oxybate would generate 

savings up to over €6 million (use of acamprosate on the 

whole studied population) over the simulation period.

Discussion
For several years, the Italian epidemiologic picture has shown 

trends that have triggered calls for the adoption of a “Piano 

Nazionale Alcol e Salute” (National Alcohol and Health 

Plan) and for the inclusion of alcohol in the  prevention 

and health-promotion strategies described in the “Gua-

Figure 2 Total cost (hospital, rehabilitation, drugs) for SerT patients in the different treatment strategies.
Abbreviations: DRG, diagnosis-related group; SerT, Addiction service.
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Standard care €259,367,759 €26,568,771 €285,936,530
Sodium oxybate €226,674,344 €23,219,767 €29,073,918 €278,968,028
Acamprosate €219,590,771 €22,494,149 €33,831,789 €275,916,709
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dagnare Salute” (Gaining Health) program (Health Ministry 

Report on Law no 125).17 Despite these priorities defined 

by the Italian public authorities, the culture of drinking as a 

shared and approved social behavior (especially among the 

very young, the elderly, and women) increase the percentage 

of the people consuming alcohol and consequently associ-

ated health risk (Health Ministry Report on Law no 125). 

Moreover, in the context of limited health care resources, 

the possibility of reducing the incidence and progression of 

the costs of alcoholism complications is gaining more and 

more importance. The action of optimizing resources in this 

therapeutic area is primarily concentrated on direct health 

care costs due to hospitalization and on the rehabilitation 

treatment.17

Through the proposed decision-tree simulation model, 

this study has shown a net potential saving on direct health 

costs with the increased use of acamprosate in the treatment 

of alcohol dependence. Therapy with acamprosate has led to 

important clinical outcomes, both from the point of view of 

the Italian health care system (direct health costs) and from 

the point of view of the patients’ health status. Acamprosate 

is a drug which acts on the glutamatergic neurotransmitter 

system involved in alcoholic intoxication mechanisms; 

a number of clinical studies have shown the efficacy of 

acamprosate in improving the mean duration of abstinence 

and in reducing the number of relapses and the quantity of 

consumed alcohol.25 The role of acamprosate, as in the case 

of other anticraving drugs, is centered on this last effect, 

aside from the abstinence-promoting action.26 Thanks to its 

metabolic profile, this drug is suited to the clinical popula-

tion of alcoholics with liver disease (Child–Pugh Classes 

A and B), as well as for use in multidrug therapies, with 

particular reference to psychiatric treatments and possible 

anti-craving combinations. Acamprosate, unlike other drugs 

proposed for the treatment of craving in alcohol-dependent 

patients, has an efficacy profile that increases with time, 

Table 4 Results of the budget impact analysis

DRG Rehabilitation Drug Total

SerT €171,464,236 €17,564,227 €2,464,751 €191,493,213
25% acamp. €165,476,874 €16,950,901 €7,530,370 €189,958,145
50% acamp. €159,489,513 €16,337,576 €12,595,989 €188,423,077
75% acamp. €153,502,151 €15,724,250 €17,661,608 €186,888,009
100% acamp. €147,514,790 €15,110,925 €22,727,227 €185,352,941

Abbreviations: acamp, acamprosate; DRG, diagnosis-related group; SerT, Addiction service.
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Figure 3 Total cost (hospital, rehabilitation, drugs) for hospital-discharged patients in the different treatment strategies.
Abbreviation: DRG, diagnosis-related group.

DRG Rehabilitation Drug Total
No treatment €152,868,320 €15,659,323 €168,527,643
Standard care €145,530,641 €14,907,675 €160,438,316
Sodium oxybate €127,186,442 €13,028,556 €16,313,307 €156,528,306
Acamprosate €123,211,866 €12,621,414 €18,982,937 €154,816,217
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although it may not be immediately apparent, and a neuropro-

tective action that can be crucial in delaying alcohol-related 

brain damage, even in partial or late responders.25

Based on the design of the PRAMA study12 and on the 

simulation proposed,2 and adapted to the Italian situation, we 

can conclude that adjuvant therapy with acamprosate could 

result in a net saving of resources for the Italian NHS.

This study has some limitations, the most important of 

which concerns the quality of data entered into the model: 

parameters such as efficacy, for example, are based on data 

analysis with a limited time frame (2 years) and hence 

may be inadequate for modeling the treatment of a chronic 

disease for a longer time. The estimates are also based 

on hypothetical situation, not in real life. Moreover, the 

proposed model was structured as a decision-tree model 

which does not include possible relapses of the treated 

patients, as in the Markov simulation.7,14 This might partially 

overestimate the effects of the drug therapy, which should 

be verified in any case in real practice. Furthermore, our 

evaluation only considered direct health care costs, and not 

the production losses that alcohol dependency generates on 

the economic system as a whole; however, the inclusion 

of these indirect costs would have increased the results of 

our simulation in favor of the acamprosate strategy. Lastly, 

in spite of the fact that patients referring to the SerT clin-

ics have increased with time, the reference population 

used might only represent a small proportion of those who 

would need a specific treatment in Italy at that particular 

moment. It is highly likely that alcoholics are “late” in 

contacting health care providers – in many cases, they wait 

until damage has become evident in the form of diseases 

or after traumatic events, and they are unlikely to contact 

the SerT clinics, which are more easily associated with 

the treatment of illegal substance abuse. Finally, it should 

be noted that the proposed extension of this simulation 

into public policy must be confirmed in clinical practice; 

specific impact on treatment effect estimations and clini-

cal implications for different population groups should be 

evaluated in practice.

In spite of these limitations, the proposed study appears 

to be in line with other international studies on the same 

subject,27 which confirms the rationality of the adopted 

assumptions and the limits of the obtained results. To 

conclude, it is worth noting that the developed model 

is a dynamic instrument that can be adapted to various 

health care settings (overall in chronic disease) in that it 

can be run using different input data (ie, efficacy, cost, 

and epidemiology).28 By allowing simulations of differ-

ent scenarios, it represents an invaluable tool for policy 

makers and health care professionals to make short- and 

long-term cost projections and thus evaluate their impact 

on the available budget.
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Figure 4 Budget impact analysis results: simulation of potential saving (10-year time horizon).
Abbreviations: DRG, diagnosis-related group; acamp, acamprosate; SerT, Addiction service.

DRG Rehabilitation  Drug Total
No treatment -€11,556,595 -€1,183,819 €2,464,751 -€10,275,663
SerT €0 €0 €0 €0
25% acamp. €5,987,362 €613,325 -€5,065,619 €1,535,068
50% acamp. €11,974,723 €1,226,651 -€10,131,238 €3,070,136
75% acamp. €17,962,085 €1,839,976 -€15,196,857 €4,605,204
100% acamp. €23,949,446 €2,453,302 -€20,262,476 €6,140,272
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