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Abstract. – OBJECTIVE: The hepatitis C
virus (HCV) induces several pathological condi-
tions worldwide, with a substantial medical and
economic burden. The objective of this study
was to estimate the average annual cost in-
curred by the National Health Service (NHS), as
well as society, due to HCV in Italy.

METHODS: A probabilistic incidence-based
cost of illness model was developed to esti-
mate an aggregate measure of the economic
burden associated with HCV-induced diseases
either in terms of direct or indirect costs. Indi-
rect costs were calculated on the basis of lost
productivity according to the human capital
approach. A systematic literature review was
carried out to identify epidemiological and
economic data which were used to inform the
model. Furthermore, a one-way probabilistic
sensitivity analysis with 5,000 Monte Carlo
simulations was performed, in order to test the
robustness of the results and define the prop-
er 95% Confidence Interval (CE).

RESULTS: Overall, the total economic bur-
den associated with HCV-induced diseases
was estimated in €€ 1.06 billion (95%CI: €€ 0.61-
€€ 1.63). A percentage of 60.6%  was associat-
ed with indirect costs (95% CI: €€ 0.37-€€ 0.99
billion) and 39.4% with direct costs (95% CI:
€€ 0.23-€€ 0.65 billion). In chronic hepatitis C,
cirrhosis, hepatocellular carcinoma (HCC), liv-
er transplantation and HCV-induced deaths,
an average annual economic burden amount-
ing to €€ 0.26 (95%CI: €€ 0.14-€€ 0.41), €€ 0.56
(95%CI: €€ 0.30-€€ 0.89), €€ 0.051 (95%CI: €€ 0.0007-
€€ 0.25), €€ 0.05 (95%CI: €€ 0.03-€€ 0.08) and €€ 0.15
(95%CI: €€ 0.07-€€ 0.27) billion respectively, was
estimated.

CONCLUSIONS: Italy is one of the European
countries with the highest number of people af-
fected by chronic HCV infection, the leading
cause of cirrhosis, HCC and liver-related death.
HCV-induced diseases generate high costs to
Italian NHS. These highly debilitating and life-
threatening complications generate a rather
large amount of indirect costs for the Italian so-
ciety as well.
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Introduction

Hepatitis C virus (HCV) can be transmitted by
exposure to infected blood or hemoderivatives,
most frequently due to coagulation factors, con-
tact with contaminated hypodermic needles or
following a blood transfusion1.

HCV infection is one of the most urgent health
emergencies, with a global prevalence of about
170 million chronically infected people world-
wide2. In Italy HCV prevalence (detected with
HCV-RNA test) is generally higher than 3% in
subjects born before 1950, and it progressively
increases with age, while it is considerably lower
in younger generations3.

At present, there is no specific prevalence
study of HCV infection representing the whole
Italian population4. However, based on essential-
ly local and, therefore, relatively exact informa-
tion, the European Centre for Disease Prevention
and Control (ECDC) has produced prevalence es-
timates5. Furthermore, prevalence is higher in
southern regions and the islands compared to
central and northern regions, with a percentage
of 8% and 2% respectively3.

One of the problems regarding HCV infection
consists in its possible evolution if the disease pro-
tracts for a long time in the infected subject. In-
deed, the natural history of hepatitis C virus infec-
tion/disease takes place within decades. Over 90%
of the patients who contracted HCV infection be-
come chronic carriers, developing in 65-95% of the
cases a chronic hepatopathy. In 10-30% of the cas-
es, the risk is to develop a cirrhosis within 25-30
years6. In turn, cirrhotic subjects have 1-3% a year
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possibility to develop hepatocellular carcinoma
(HCC)6. The management of these patients will
generate a considerable clinical burden for the Na-
tional Health Service (NHS) in the next future3,7.

The considerable epidemiological relevance of
hepatic diseases generates a significant economic
burden on NHS4. Some studies have estimated a
cost of about € 500 million from the NHS per-
spective8. However, HCV infection has a poten-
tial multiple economic impact: on the one hand,
direct health care costs, including expenses in-
curred by NHS for the patient management; on
the other, a patient affected by a chronic infec-
tion, or developing a related complication, may
have a reduced work capacity, if full incapacity
at all, involving a reduction of productivity (indi-
rect costs). As of today, this has often been ne-
glected, and the economic impact of this cost has
not been estimated in Italy.

The objective of this analysis is to systematize
the available epidemiological and economic in-
formation concerning Italy and estimate the eco-
nomic burden incurred by the Italian society (di-
rect and indirect health care costs) for the moni-
toring, treatment and management of the patients
affected by HCV chronic infection.

Methods

Design of the Study
In order to estimate the annual costs caused by

HCV chronic infection, a Cost of Illness (COI)
probabilistic model capable of estimating the
number and distribution of patients of each HCV-
induced disease was developed. In line with the
objective of the analysis, direct and indirect
health care costs in terms of lost productivity
caused by the disease were estimated. The model
was informed with the data obtained by a sys-
tematic literature review.

To estimate direct costs, a Bottom-Up approach
was followed9,10. This method measures the direct
costs of the patient’s management, obtained by
multiplying the average cost by the disease preva-
lence. The average direct health care cost of
chronic HCV, cirrhosis, hepatocellular carcinoma
and liver transplantation was estimated according
to the different disease management used in the
various stages of the disease evolution.

To estimate indirect costs the Human Capital
Approach was used. This measures the costs in
terms of loss of profit due to the lost productivity
caused by the disease11.

Systematic Literature Review
In order to develop the model and find the re-

quired parameters to reconstruct the natural his-
tory of the disease, a systematic review of the lit-
erature was carried out, by examining publica-
tions that analyze, describe and compare epi-
demiological and/or economic evaluation studies
concerning HCV infection in Italy. 

The systematic research was conducted using
the following scientific search databases: MED-
LINE (PubMed), Istituto Nazionale di Statistica
(National Institute of Statistics, ISTAT), Ministry
of Health, national and international associations
of doctors and patients (AISF – Italian Association
for the Study of the Liver; ECDC; SIT – Trans-
plantation Information System; EpaC Onlus) and
the web site EpiCentro [the epidemiological portal
for public health, administered by the Istituto Su-
periore di Sanità (National Health Institute), dedi-
cated to health surveillance and promotion].

Furthermore, in order to identify additional Ital-
ian scientific publications on economic evalua-
tions in the health sector and include all significant
studies in the analysis, Italian health economy
journals and magazines were referred to [Pharma-
coEconomics Italian Research Article (Springer),
Farmeconomia e Percorsi Terapeutici (Jour-
nalSeek) and Il sole 24 ore – Sanità]. Peer-re-
viewed journals, conferences, congresses and oth-
er available Internet sources were monitored up to
May 201412,13 for presentations or communication
of additional information concerning the literature
analysis.

The research concerned articles in English or
Italian published between 2009 and 2014 specifi-
cally referred to Italy, and was organized in two
large thematic areas: the epidemiological area,
with the objective of extracting epidemiological
data concerning HCV-induced diseases; the eco-
nomic area to investigate data on costs weighing
on NHS and society.

The systematic process was organized in four
steps: identification, screening, eligibility and in-
clusion (in compliance with the recommended
guidelines for the systematic analysis of scientif-
ic literature14). The search terms used for the ex-
traction of epidemiological articles from elec-
tronic databases were the following: 
• Pubmed: ((Hepacivirus [MeSH Terms]) OR

(Hepatitis C, Chronic/pathology [MeSH
Terms])) AND (Italy[Title/Abstract])

• EPICENTRO: HCV or Hepatitis C
• PharmacoEcomomics: Epatite_C AND HCV

AND NOT (B AND A AND HBV)
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• Farmeconomia: HCV
• Il sole 24 ore Sanità: HCV OR Epatite C 

The search terms used to extract economic arti-
cles from electronic databases were the following:
• Pubmed: ((((cost of illness[MeSH Terms]) OR

cost[MeSH Terms]) OR burden of
disease[MeSH Terms]) OR burden of ill-
ness[MeSH Terms]) AND ((Hepacivirus
[MeSH Terms]) OR (HCV[Title]) OR (hepati-
tis C virus infection[Title]) OR (Pathologies
induced by HCV [Title]) OR (Hepatitis C
Pathologies)) AND (Italy [Affiliation])

• EPICENTRO: HCV OR Epatite C AND costo
OR spesa

• PharmcoEcomomics: (costo OR spesa OR )
AND (hcv)

• Farmeconomia: HCV
• Il sole 24 ore Sanità: spesa OR costo AND hcv

OR epatite C 
For the inclusion, two researchers indepen-

dently reviewed the studies using the title, the ab-
stract or the full text. The differences were dis-
cussed and solved through analyses and a con-
frontation with other experts. All the studies used
to determine the epidemiological and economic
parameters had to meet at least one of the follow-
ing inclusion criteria:
1. refer to epidemiological data (incident cases of

disease, prevalence data or transition probabil-
ity) extracted by population databases, nation-
al surveys or registers;

2. refer to direct cost data, evaluated by NHS and
expressed in monetary value for hospitals such
as Diagnosis Related Groups (DRGs), and out-
patient tariffs;

3. refer to observational studies concerning epi-
demiological data on HCV-induced diseases
and their associated direct and/or indirect
costs, recorded at the same time in the same
cohort of patients;

4. refer to relevant Italian data for HCV and
HCV-induced diseases.
Other studies or economic and epidemiologi-

cal evaluations not meeting the above mentioned
inclusion criteria were excluded. At the end of
the systematic review process 18 articles belong-
ing to the epidemiological group and 12 to the
economic group concerning HCV-induced dis-
eases were identified (Figure 1).

Epidemiological Parameters
The main epidemiological parameters used to

inform the COI model are indicated in Table I.
The different possible diseases are in line with

those considered by other authors7,8. As of 1st

January 2013, the residential Italian population
was about 60 million people (59,685,227)16.

The model assumed an estimate of HCV
prevalence in Italy between 2% and 3.5%5,17.
HCV virus shows different genetic variances that
may be included in three main groups: genotype
1, frequently present in the Italian population,
genotypes 2/3 and genotype 4 plus others8,18.
Normally, HCV infection shows a high rate of
chronicity that may vary between 50% and
85%19. In most cases, when a subject is exposed
to the virus, the infection silently evolves in
chronic hepatitis (80% of the cases)8. As the dis-
ease is asymptomatic, the patients diagnosed and
managed by clinical centres represent only a mi-
nor percentage (4%-8%) of the population affect-
ed by chronic hepatitis C8,20. At present, a per-
centage between 19.5% and 33.1% of the pa-
tients diagnosed with a HCV chronic infection is
submitted to an antiviral treatment21,22.

Cost Parameters

Direct Health Costs
By means of a systematic review of the avail-

able scientific literature, direct cost data associat-
ed with each disease were identified. The costs
were actualized at 2013 and parametrized for
comparison with the Price Index for ISTAT mon-
etary revaluation23.

The data refer to annual aggregates concerning
the management of HCV-induced diseases: spe-
cialist examinations, haematological and serolog-
ical tests, diagnostic examination procedures,
pharmacological therapies and hospital admis-
sions4,5. The details concerning the parameters
and probabilistic ranges used in the model are in-
dicated in Table I.

In patients with chronic infection and compen-
sated cirrhosis, the cost of treatments with stan-
dard (Pegylated Interferon (Peg-IFN) and Rib-
avirin5) and triple therapy (Peg-IFN, Ribavirin
Telaprevir/Boceprevir) were also taken into ac-
count, considering the average dose reported in
the technical report and the price to NHS net of
discounts envisaged by law8. The expense for pa-
tients affected by hepatocellular carcinoma
ranges between € 4,827 and € 6,786 a year29, 31.
Costs of transplantations range between € 73,763
and € 90,162 for the surgery32, 33 and € 3,867 and
€ 5,800 for the treatment during the first year af-
ter the surgery31,32. With reference to the different
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treatments it was assumed that all patients com-
plete their cycle of treatments, where the dura-
tion of the treatment is the one envisaged for
genotypes and baseline clinical conditions (viral
load, fibrosis, steatosis, weight, consumption of
alcohol, concomitant diseases)8,19.

Indirect costs
The parameters used to estimate indirect

costs are reported in Table II. For each Italian
citizen an average yearly salary of € 28,53934

was estimated, corresponding on average to a
daily income of € 121,26 before tax. The mini-
mum value is given by the average yearly in-
come divided by 2013 working days (253 actual

days)35. Conversely, the maximum value of the
average daily income was obtained dividing the
yearly income by the number of working days,
excluding holidays (220 days)36. The number of
lost working days was conservatively estimated,
on the basis of the data published in the Libro
Bianco AISF and taking into account the value
of leaves from work granted to patients benefit-
ting from law on the assistance, social integra-
tion and rights of persons with disabilities4 re-
lated to chronic disabling or neoplastic dis-
eases37. To estimate indirect costs and those as-
sociated with mortality, it was conservatively
assumed that only part of the subjects was in
productive age and employed19,21,22,38.

Figure 1. PRISMA 2009 Flow Diagram. From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009).
Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097.
doi:10.1371/journal.pmed1000097.
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Statistical Analysis
In order to consider the variability of the data

used to inform the model, a probabilistic ap-
proach was performed [Probabilistic Sensitivity
Analysis (PSA)]. The analysis consists in using
the differences found in the examined sources in-
dicating a minimum and maximum value of the
uncertainty distribution of each parameter.

The probabilistic distribution was prepared ap-
plying what is normally reported for the develop-
ment of probabilistic models in economic evalua-
tions, distinguishing between costs (gamma dis-

tribution) and epidemiological parameters (beta
distribution)15. Furthermore, the distribution of
each parameter was used to perform 5,000 Monte
Carlo simulations in order to obtain interval esti-
mates [95% Confidence Interval (CI)] of the
main epidemiological and economic data.

Finally, in order to verify the uncertainty of
the model, a one-way sensitivity analysis was
performed, adjusting each parameter to the high-
est and lowest possible values of the data ob-
tained in the systematic review of the literature.
As average distribution value, the data of a par-

Residential Population 59,685,227 [16]
HCV Prevalence (2% - 3.5%) [5, 17]
Percentage of G1 patients (52.40% - 56.00%) [8, 18]
Percentage of G2/G3 patients (36.40% - 40.00%) [8, 18]
Percentage of G4 and other patients (5.00% - 11.20%) [8, 18]
Frequency of chronicity (50% - 85%) [19]

% of patients managed in clinical centres (4% - 8%) [8, 20]
% of patients managed and treated in clinical centres (19.5% - 33.1%) [21, 22]
HCV Incidence (0.013% - 0.025%) [24]
Cirrhosis (13.40% - 26.20%) [24, 25]
% of treated patients with cirrhosis (on total treated patients) (6.7% - 53.50%) [22, 26]
% of treated patients with compensated cirrhosis (81.7% - 89.0%) [21, 26]
% of treated patients with decompensated cirrhosis (11.0% - 19.3%) [21, 26]
% of patients under observation with compensated cirrhosis 90% [21]
% of patients under observation with decompensated cirrhosis 10% [21]
Carcinoma on compensated cirrhotic patients (0.5% - 7.2%) [26, 27]
Carcinoma on decompensated cirrhotic patients (5.14% - 8.46%) [28]
% of HCV-related transplantations (on total managed patients) 0.76% [12, 13]

Death rate of compensated cirrhosis (1.50% - 5.00%) [21]
Death rate of decompensated cirrhosis (6.10% - 18.30%) [28]
Death rate of carcinoma (19.4% - 42.70%) [29]
Death rate of transplantation (1 year) (6.00% - 42.00%) [30]
Direct costs Range (Min – Max) Source
Chronic Hepatitis (€  232 - €  354) [31, 32]
Compensated cirrhosis (€  299 - €  500) [29, 31]
Decompensated cirrhosis (€  3,535 - €  5,264) [29, 31]
Carcinoma (€  4,827 - €  6,786) [29, 31]
Transplantation (surgery) (€  73,763 - €  90,162) [32, 33]
Transplantation (treatment 1st year) (€  3,867 - €  5,800) [31, 32]

Table I. Epidemiological parameters for direct health costs associated with HCV-related condition. 

Treated patients with chronic hepatitis 50 €  121.26 €  112.80 €  129.72 75%
Untreated patients with chronic hepatitis 18 €  121.26 €  112.80 €  129.72 55%
Treated patients with cirrhosis 70 €  121.26 €  112.80 €  129.72 75%
Untreated patients with cirrhosis 21 €  121.26 €  112.80 €  129.72 55%
Patients with hepatocellular carcinoma 90 €  121.26 €  112.80 €  129.72 50%
Patients with liver transplantation 180 €  121.26 €  112.80 €  129.72 50%
Death due to HCV-related causes 220 €  121.26 €  112.80 €  129.72 50%

Table II. Parameters of indirect costs associated with HCV-related condition. 
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ticularly reliable source of the literature or the
mean between minimum or maximum value
were indicated, thus assuming an equal distribu-
tion of the values at the two extremes. This kind
of analysis allows to identify the parameters that
mostly influence final cost variations associated
with HCV-induced diseases. The definition of
“possible” for the highest and lowest values de-
riving from the analysis of the literature might
vary from model to model, but it is usually rea-
sonable to vary the parameters according to the
confidence intervals of the data.

Results

The epidemiological model allowed to esti-
mate the number of prevalent patients with HCV-
induced diseases in Italy in one year. This esti-
mate corresponds to 296,131 subject (95% CI:
159,990-488,127) .

Not all diagnosed patients need to undergo a
specific pharmacological therapy and most of
them remains under observation and is submitted
to periodic medical examinations to assess the
disease state19. As a consequence, the patients
treated with specific treatments amount to 24,287
(95% CI: 8,025-62,870), representing 8.2% of
the diagnosed patients managed by NHS. Treat-
ments for chronic infection and compensated cir-
rhosis (i.e. standard and triple therapy) regard
76.3% of the treated patients, while 94.6% of
these patients are treated with standard therapy
(Table III). 

Direct and indirect health care costs estimated
for each single Italian patient in 2013 are report-
ed in Figure 2. Specifically, a patient with chron-
ic HCV generates an average expense, net of
costs for standard and triple therapy, of € 1,647 a
year, € 556 if affected by compensated cirrhosis,
€ 4,573 if affected by decompensated cirrhosis,
€ 5,747 if affected by HCC and € 84,835 in case
of a transplantation. 

With reference to indirect costs, the model es-
timated a loss of productivity of € 3,052 for
chronic HCV patients, € 2,638 for compensated
cirrhosis patients, € 2,693 for decompensated cir-
rhosis ones, € 10,904 for patients affected by he-
patocellular carcinoma and € 21,799 for those
submitted to liver transplantation. To estimate in-
direct costs, the loss of productivity due to death
should also be taken into account, generating a
maximum indirect economic burden for the soci-
ety of € 146.06 (95% CI: € 60.8-268.05 million)
a year (Table IV).

Overall, the yearly expenditure in Italy is
€ 1.06 billion (95% CI: € 614.92-€ 1,627.92), of
which 39.4% (€ 418.43 million, 95% CI:
€ 235.24 – € 653.51 million) is absorbed by di-
rect health care costs, while the loss of productiv-
ity associated with the absence from work ex-
ceeds € 643.03 million (95% CI: € 369.25 –
€ 991.51 million) and represents 60.6% of the to-
tal burden incurred by the society. Table IV de-
tails the cost breakdown by disease. 

The frequency of chronicity is the second most
significant parameter. Assuming a maximum val-
ue of 85%, the increase in total costs is about

Treated Under observation Total patients
Disease Standard Triple /support therapy

(Min – Max) (Min – Max) (Min – Max)

Chronic HCV 13,923 793 50,928 65,644
(7,066-23,064) (402-1.314) (28,532-79,702) (36,000-104,080)

Compensated cirrhosis 3,652 208 199,634 203,494
(227-11,694) (12-666) (11,1649-312,762) (111,888-325,122)

Decompensated cirrhosis 661 21,282 21,943
(34-2,177) (11,784-32,793) (11,818-34,970)

Carcinoma 4.548 4,548
(3-23,170) - (3-23,170)

Transplantation 502 502
(281-785) - (281-785)

Total 24,287 271,844 296,131
(8,025-62,870) (151,965-425,257) (159,990-488,127)

Table III. Number of patients managed by NHS by disease and therapy per year. 
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+20.5%. If we assume a minimum value of the
parameter of 50%, the decrease in total costs is
29.1%. The cost variation has minor effects on the
model. In fact, the cost of compensated and de-
compensated cirrhosis generates a variation of
4.5%/-4.4% and 5.0%/-4.8% respectively, on total
cost estimate. Figure 3b shows the results of the
one-way sensitivity analysis for indirect costs.

Once again, prevalence is the parameter most
influencing costs, with a variation between
28.01% and - –26,85%. A lower variation is due

to the death rate of compensated cirrhosis
(7.79%/-7.19%) and the cost of a working day
(7.02%/-6.94%).

Discussion

HCV chronic infection has a high economic
and social impact worldwide, and particularly in
Italy, where its prevalence is around 2.0-3.5%8. At
present, there is no specific prevalence study of

Figure 2. Annual average cost per patient affected by induced diseases.

Direct costs Indirect costs Total costs
Disease (min – max) (min – max) (min – max)

Chronic HCV €128.31 €127.99 €256.31
(€67.46-€208.39) (€69.7-€203.7) (€137.17-€412.1)

Cirrhosis €221.38 €338.89 €560.27
(€114.17-€363.49) (€191.25-€528.07) (€305.42-€891.57)

Carcinoma €11.21 €24.6 €50.74
(€0.03-€127.81) (€0.03-€120.24) (€0.07-€248.06)

Transplantations €42.6 €5.43 €48.07
(€23.44-€67.38) (€3-€8.65) (€26.45-€76.04)

Death – €146.06 €146.06
(€60.8-€268.05) (€60.8-€268.05)

Total €418.43 €643.03 €1,061.47
(€235.24-€653.51) (€369.25-€991.51) (€614.92-€1,627.92)

Table IV. Total burden of HCV-induced diseases. Direct and indirect costs by disease (€ million).
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HCV infection on a representative sample of the
Italian population4. For this reason, it was neces-
sary to calculate the estimate of the main epi-
demiological indicators through some European
studies5,17 that highlight the peculiarity of the Ital-
ian situation. Indeed, in our country prevalence
rates are among the highest in Europe.

The epidemiological model allowed to establish
that 296,131 prevalent patients were diagnosed
with HCV-induced diseases. Furthermore, the
study allowed us to calculate the economic burden
of HCV-induced diseases in 2013, estimating an
average yearly cost just over € 1.0 billion.

Analyzing the expense results of HCV-induced
diseases, it is possible to observe that advanced
disease states (i.e. compensated cirrhosis, decom-
pensated cirrhosis, hepatocellular carcinoma)
cause a high use of economic resources. The ex-
pense is particularly high when a liver transplan-
tation is required. Although the patients to be
submitted to transplantation are a limited per-
centage (less than 0.2% of the population diag-
nosed with HCV-induced diseases), the expense
is 10.2% of the expense incurred by NHS for di-
rect health care costs and 4.5% of the total ex-
pense calculated including indirect costs.

In 2013 the direct health costs incurred by the
Italian NHS for HVC-induced diseases were be-
tween € 235.24 and € 653.51 million. These fig-

ures are in line with a recently published nation-
wide study8 where the direct health expense was
between € 338 and € 666 million. However, the
study of Mennini et al. did not take into account
the indirect costs and was not aimed at establish-
ing stratified costs by HCV-induced disease. The
possibility to make further comparisons with oth-
er studies is limited. Some international studies
estimated the burden caused by HCV in different
European and extra-European countries, but none
of them included the Italian perspective39,40.

The developed model shows that indirect costs
exceed € 643.03 million (95% CI: € 369.25 –
€ 991.51 million), and about 61% weighs on total
costs. 

PSA confirmed the importance of implementing
prevention and early intervention measures in man-
aging HCV patients. In order to significantly re-
duce the economic impact of HCV-induced dis-
eases, virus spreading and/or the infection chronic-
ity should absolutely be prevented or limited.

This study shows some limitations. First of all,
the model is based on sample data or data ob-
served in only one region or in single areas. This
is due to the impossibility of identifying a nation-
al body in charge of recording costs and epidemi-
ological data referred to the disease. However, a
strictly conducted systematic review of the litera-
ture following precise international guidelines,

A) Direct costs B) Indirect costs

*LWD: Lost working days due to the disease, DR: death rate.

Figure 3. One-way sensitivity analysis – Tornado chart.



allowed to identify the most recent and common
sources recognised by the national scientific
community. Furthermore, deterministic and prob-
abilistic sensitivity analyses allowed to take into
due account the heterogeneity of the available
data, obtaining interval estimation, including the
overall uncertainty of the used sources.

Secondly, due to scarce or missing informa-
tion, it was not possible to estimate some ex-
pense items associated with the disease and,
therefore, the results tend to underestimate the
overall economic burden of HCV. Specifically, in
estimating the indirect costs, only the loss of pro-
ductivity of HCV-induced diseases was consid-
ered. However, a Cost of Illness evaluation
should take into account the complete estimate of
real indirect costs, including also the loss of pro-
ductivity and competitiveness associated with
presenteeism hidden lost of productivity occuring
when employees come to work but perform be-
low par due to illness or other medical condi-
tions. Furthermore, the direct health costs were
calculated on the basis of aggregate tariffs based
on the DRG system, including surgical proce-
dures, materials and staff for each diagnosis and
the reimbursement rate corresponding to the sum
of all services provided9.

Conclusions

This evaluation does not take into account
the costs directly incurred by patients (out-of-
pocket costs). However, to our knowledge, this
is the first study in which direct costs (incurred
by NHS) and indirect ones (incurred by the so-
ciety) were taken into account to estimate the
overall burden associated with HCV-induced
diseases in our country. In conclusion, this
work may be considered an efficient tool for
public decision-makers to correctly understand
the economic aspects involved by the manage-
ment and treatment of HCV-induced diseases in
Italy.
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