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Abstract

Purpose: Chronic hepatitis C virus (HCV) infection is a major public health challenge across the world. Before the intro-
duction of Direct-Acting Antivirals (DAAs), managing and treating the disease and its possible complications (cirrhosis,
hepatocellular carcinoma) placed a considerable financial burden on public health resources. This study estimates the
financial burden of managing HCV in Greece before the introduction of DAAs.

Patients and methods: We reviewed the clinical records of 146 consecutive patients with chronic HCV that were regu-
larly followed-up at two tertiary hospitals in Athens. Public health resources utilization was recorded by category for
consultations, hospitalizations, medications [for the pre-DAAs: pegylated interferon (PEG-IFN) and ribavirin (RBV)
regimens), and laboratory and imaging tests. Overall disease burden was stratified according to fibrosis stage in four
categories [F1-F2, F3-F4, decompensated cirrhosis, and hepatocellular carcinoma (HCC) - liver transplantation (LT)].
All cost calculations were based on current prices in the Greek Public Health System.

Results: The average cost per patient on treatment was €8,629 for F1-F2 patients, €13,302 for F3-F4 patients, €14,678
for patients with decompensated cirrhosis, and €48,152 for patients with HCC or LT. Main cost drivers were medications
(75.6 % of total cost), laboratory and imaging tests (12.4 %) and hospitalizations (11.4 %). Hospitalization cost grew
significantly as the disease progressed.

Conclusions: Chronic hepatitis C places a substantial economic burden on the Greek Public Health System. This bur-
den is expected to increase exponentially as patients move to more advanced disease stages. Robust interventions to
deter chronic HCV infection progression should be considered beneficial from a long-term economic perspective. HIP-
POKRATIA 2018, 22(3): 127-131.
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Introduction As such, HCV related morbidity places a substantial bur-

Hepatitis C virus (HCV) infection is a critical pub-
lic health challenge. This was acknowledged recently by
the World Health Organization (WHO), which referred to
HCV as a “time bomb™'. Tt is estimated that almost 3 % of
the world population (approximately 170 million people)
is infected with HCV2. The disease is significantly under-
diagnosed, due to lack of symptoms in the acute phase,
and, subsequently, undertreated®. When left untreated,
HCYV infection may progress to liver cirrhosis and hepa-
tocellular carcinoma (HCC)*. HCV-related liver cirrhosis
is one of the primary causes of liver transplantation (LT)".

den on public health services, especially as the necessity
for LT and treatment of HCC increases.

In Greece, the epidemiological data on HCV infection
are similar to those of the other Western countries. Preva-
lence was recently estimated at 1.87 % of the total popu-
lation (approximately 200,000 people). The most vulner-
able subgroup was People Who Inject Drugs (PWIDs)°.
Of the total estimate, 29,000 HCV infected patients are
aware of their condition but only 13,000 of them, have
ever received antiviral treatment®. Of those infected,
9.2 % have developed cirrhosis and an additional 1.3 %
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HCC. Age of patients was found to be the most important
factor for developing HCV related complications. Sus-
tained Virologic Response (SVR) was associated with a
significantly reduced complication rate’ and a substantial
decrease in new cirrhosis and HCC cases®. Access to ef-
fective treatment that leads to an SVR is therefore critical
in averting complications of HCV. An increase in the per-
centage of naive patients that receive effective treatment
with interferon-free (IFN-free) Direct-Acting Antivirals
(DAAs) from 1.2 % to 10 % per annum was modeled
to be able to reduce the cumulative cirrhosis and HCC
incidence by 10.8-39.4 % and 12.8-39.8 %, respectively
over the next 30 years’. To manage the future burden of
disease, Greece would need to offer such treatment to a
total of 86,500 chronic hepatitis C patients over the years
2016-2030".

The financial burden of HCV is equally substantial.
The average annual cost per HCV patient in Greece in
2013 ranged from €12,685.1 for FO-F3 fibrosis stage pa-
tients [inclusive of pegylated interferon (PEG-IFN) and
ribavirin (RBV) costs] to €21,890.1 for patients with
HCC and €35,051.1 for patients with LT'!. Data regard-
ing cost in that study were derived from an Expert Panel
Consensus and not from real life. Understanding the real-
life burden and treatment cost of chronic HCV would
provide a solid basis for negotiating and agreeing upon
the future of HCV treatment. This study reports on the
real-life cost of managing chronic HCV before the intro-
duction of DAAs in Greece.

Material and methods

This was a retrospective, case note review, study of
146 patients with chronic HCV on treatment with PEG-
INF/RBV (pre-DAAs) in two specialized tertiary Hepa-
tology Centers in Athens, performed between June 2013
and July 2014. The study was contacted in a three-month
period (August-October 2014). Patients’ medical files
were retrieved, and the full clinical pathway was re-
viewed. All available data were entered into case regis-
tration forms, and each registration form was encoded to
ensure the anonymity of the study population. No exclu-
sion criteria were applied. Entry date was the date of the
first visit to the Hepatology center. Exit date was either 1)
date of last entry in the medical file, ii) date of treatment
initiation with DAAs or iii) date of death. The time be-
tween entry and exit dates constituted the follow-up pe-
riod. Patients were classified into different disease stages,
using the METAVIR fibrosis score, either based on the
histological (liver biopsy) or imaging (liver elastogra-
phy) and the clinical data (diagnosis of variceal bleeding,
ascites, hepatic encephalopathy or/and HCC marked the
onset of advanced decompensated liver disease). When
none of the above were available, fibrosis stage was es-
timated according to typical fibrosis progression rates in
chronic HCV'.
Health service utilization and cost was also recorded by
fibrosis stage, including:
* Outpatient clinic visits (mainly in Hepatology clinics),

» Inpatient hospital stays (either day clinics e.g., gas-
trointestinal endoscopy or liver biopsy or more pro-
longed hospitalizations due to severe complications),

» Laboratory tests (blood tests performed in public hos-
pitals or private diagnostic centers including serology
and virology tests),

» Liver-related imaging (including liver stiffness evalu-
ation with elastography),

» Histological evaluation with liver biopsy,

» Antiretroviral treatment (multiple lines in cases of
failure to achieve SVR),

* Medical treatment for complications arising from dis-
ease progression (e.g., treatment for complications
of antiretrovirals, diuretics for ascites, sorafenib in
HCC).

Use of health resources not associated with HCV
management or attributed to the personal patient ini-
tiative was excluded from the analysis. Costs for visits,
tests, and pharmaceuticals were calculated according to
the reimbursement list of the National Organization for
Provision of Healthcare Services (EOPYY). Inpatient
hospital costs were calculated according to the Ministry
of Health Diagnosis Related Groups (DRGs). All costs
reflect prices at the time of the study.

Ethics approval for this study was obtained from the
Research Ethics Committee of the University of Pelo-
ponnese. Consent to participate was not necessary as data
were anonymized and retrospectively collected. No sam-
ple size calculation was conducted since the goal of the
study was to estimate the annual real-life cost of the HCV
patient. The tertiary hepatology centers of Laiko and Hip-
pokratio general hospitals were chosen due to their spe-
cialty on the field. Management of HCV patients is not
expected to largely diversify in the other hepatology clin-
ics across the country.

Continuous variables were described using mean (+
standard error of the mean) and range values. Frequency
and relative frequency tables of observations were calcu-
lated for every fibrosis stage (F1-F2, F3-F4, F4D, HCC-
LT). Estimates were obtained for the mean duration of
each successive disease stage and the mean cost value for
each patient. Projections were then made for total cost
per fibrosis stage for the diagnosed population and the
total HCV-infected population in Greece.

Results

Of the sample of 146 patients, the majority (n: 110,
75.3 %) remained in the same fibrosis stage during the
follow-up. Disease progression by two fibrosis stages
during follow-up was found in 23 cases (15.8 %) and by
three fibrosis stages in 13 cases (8.9 %). Classification
of study sample by fibrosis stage is depicted in Table 1.
Patients who changed fibrosis stage during the follow-
up were classified in more than one fibrosis stages (195
medical records in total).

Mean time in each fibrosis stage ranged from 4.8
years for F1-F2, 5.7 years for F3-F4, 6.4 years for de-
compensated cirrhosis (F4D), and 2.2 years for HCC-LT.



HIPPOKRATIA 2018, 22, 3 129

The maximum time in HCC-LT was six years (Table 2).

Cost per patient increased with fibrosis stage and
ranged from €8,629 for F1-F2 patients to €48,152 for
HCC-LT patients. Costs for the HCC-LT group varied
widely, mainly due to the extremely high price associated
with sorafenib chemotherapy (Table 3).

The main cost drivers across the fibrosis stages were
pharmaceuticals (Table 4, Table 5, and Table 6), followed
by laboratory tests, and imaging in the earlier fibrosis
stages (F1-F2 and F3-F4) and hospitalizations in F4D
and HCC-LT. Pharmaceuticals related expenditure in the
fibrosis stage F4D was reported at below 75 % of the total
cost, as PEG-INF/RBYV regimes are counter indicated in
patients at this stage.

When projected to the total diagnosed and infected

Table 1: The study population (146 consecutive chronic
hepatitis C patients, regularly followed-up at two tertiary
hospitals) according to their fibrosis stage.

Fibrosis stage Number %
F1-F2 81 41.5
F3-F4 72 36.9

F4D 27 13.8
HCC-LT 15 7.7
Total 195 100.0

Table 2: Mean time in each fibrosis stage and range, per
fibrosis stage (in years).

Fibrosis Mean Min Max Range
stage
F1-F2 4,877 1 23 22
F3-F4 5,736 1 16 18
F4D 6,444 1 23 22
HCC-LT 2,267 1 6 5

HCC: Hepatocellular carcinoma, LT: Liver transplantation.

Table 3: Mean and maximum hepatitis C (HCV)-related
cost per patient, by fibrosis stage.

Fibrosis stage Mean Maximum
F1-F2 8,629 (+ 824) 38,846
F3-F4 13,302 (+ 1,682) 81,600

F4D 14,678 (+3,132) 55,064
HCC-LT 48,153 (£ 14.,761) 202,458
Total 14,233 (£ 1,554) 202,458

Costs are expressed in Euros (€).

Table 4: Total costs per cost category by fibrosis stage (in €)

population in Greece®, the total cost to the Greek Public
Health System for managing HCV related morbidity was
calculated at €302,239,552 and €1,357,892,963, respec-
tively.

Discussion

The current study is the first to estimate the finan-
cial burden of HCV-related morbidity on the Greek Pub-
lic Health System, using real-life data. Such a burden is
projected to increase over the coming years across the
world®, partly (and maybe mainly) due to the progres-
sion of the disease among an aging population towards
end-stage, and partly because of new infections. As
health systems struggle with sustainability and fiscal con-
straints, understanding the actual burden of the disease on
the public health finances on the basis of real life, actual
clinical practice data is critical to reaching optimal public
health policy decisions.

All findings in our study refer to the full duration of
treatment to exit from follow-up. Calculating a per an-
num cost for the patients under study might have been
relevant in the pre-DAAs era, when many patients had no
option but to stay on treatment for a number of years until
achieving SVR, but is of limited value in the post-DAAs
era, when the vast majority of patients will achieve SVR
within 12-24 weeks. Therefore, if to correctly inform
health policy planning, actual costs to be compared
should refer to the full treatment duration to SVR and not
a per annum cost.

Nonetheless, the majority of published studies in the
field do mention a per annum cost, when discussing pre-
DAAs treatment options. In this light and to facilitate
discussion, Table 7 presents the mean per patient and per
annum cost for each fibrosis stage.

Findings in Table 7 confirm those of previous stud-
ies and offer additional insights. In a previous study in
Greece!!, which based its estimates of the burden of the
disease on Expert Panel Consensus, the annual cost of
a patient with chronic HCV was estimated at €12,685.1
for fibrosis stages FO-F3. This figure is 5-6 times higher
than the one recorded in the current study on real-life data

Fibrosis stage

Category F1-F2 F3-F4 F4D HCC-LT Total
Pharmaceuticals 564,749 757,248 221,462 554,470 2,097,930
Outpatient 5,460 6,240 4,140 1,110 16,950
Tests 103,313 137,102 83,390 19,023 342,828
Inpatient 25.45 57,163 87,325 147,689 317,627
Total 698,972 957,754 396,317 722,292 2,775,335
Costs are expressed in Euros (€). HCC: Hepatocellular carcinoma, LT: Liver transplantation.
Table 5: Participation of cost categories in the total cost, by fibrosis stage.
Category Fibrosis stage
F1-F2 F3-F4 F4D HCC-LT Total
Pharmaceuticals 80.8 % 79.1 % 55.9% 76.8 % 75.6 %
Outpatient 0.8 % 0.7 % 1.0 % 0.2 % 0.6 %
Tests 14.8 % 14.3 % 21.0 % 2.6 % 12.4 %
Inpatient 3.6% 6.0 % 22.0% 20.5% 11.4%
Total 100 % 100 % 100 % 100 % 100 %

HCC: Hepatocellular carcinoma, LT: Liver transplantation.
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Table 6: Hepatitis C (HCV)-related cost synthesis per patient, by fibrosis stage.

Fibrosis stage

Category FI-F2 F3-F4 F4D HCC - LT Mean
Pharmaceuticals 6,972 (£ 763) 10,517 (= 1,477) 8202 (£2355) 36,965 (£ 12,257) 10,759 (+ 1,280)
Outpatient 67 (+ 6) 87 (+ 9) 153 (+ 33) 74 (+ 11 87 (+7)
Tests 1275 (£ 118) 1,904 ( 226) 3,089 (+ 657) 1,268 (& 228) 1,758 (+ 140)
Inpatient 314(+ 78) 794 (& 181) 3334 (4 1,029) 9.846 (2 3.675) 1,629 (+ 366)
Total 8.620 (£ 824) 13,302 (= 1,682) 14,678 (£ 3,132)  48.153 (2 14,761) _ 14.232 (= 1,554)

Costs are expressed in Euros (€). HCC: Hepatocellular carcinoma, LT: Liver transplantation.

Table 7: Mean and maximum annual hepatitis C (HCV)-
related cost per patient, by fibrosis stage.

Fibrosis stage Mean Maximum
F1-F2 2,502 (+270) 15,609
F3-F4 2,527 (£272) 15,546

F4D 4,102 (+281) 8,891
HCC-LT 18,035 (£ 3,428) 39,096
Total 3,927 (£ 423) 39,096

Costs are expressed in Euros (€). HCC: Hepatocellular carcinoma,
LT: Liver transplantation.

(€2,501.9 for fibrosis stages F1-F2, and €2,526.5 for fi-
brosis stages F3-F4). This may be accounted for by the
fact that the earlier study estimated costs based on com-
pletion of 24 or 48 weeks of treatment, whereas real-life
data confirm that a significant percentage of patients do
not start treatment due to difficulties in access or counter-
indications or discontinue their treatment regime due to
treatment-related complications. Moreover, reimburse-
ment data in our study are derived from the 2015 lists in
contrast to the 2012 lists used in the earlier study.

When compared to studies from other countries,
and allowing for variability in patient classification by
disease stage, cost components, list prices, and clinical
practice, our findings are in line with previous research
conclusions. For example, a recent UK study using “real-
world data”'* estimated the annual cost for FO-F3 patients
at €2,980.7, including pharmaceutical cost. For cirrhotic
patients, the annual cost was estimated at €4,869.7. These
estimates are comparable to our analysis.

Another study from Belgium'®, based on the validated
Razavi et al'® model for transition to subsequent disease
stages, estimated annual costs for the initial stages of dis-
case (FO-F2: €1,919, F3: €1,690, F4: €2,276 inclusive
of pharmaceutical costs) similar to those of the present
study. Decompensated cirrhosis costs though were shown
to be significantly higher, at €10,223 (versus €4,102 re-
corded in the present study).

A study from France!” validated low annual costs
for the initial fibrosis stages (FO-F3: €348 - €398, F4:
€1,523, excluding pharmaceutical costs), and significant
increases when HCV advances (F4D: €9,000 - €15,000,
HCC: € 11,000 - €17,000). These findings are in line with
our results.

Further, studies from Italy, Switzerland and Germa-
ny'$2 all agree that the cost of managing HCV is bear-
able in the stages up to compensated cirrhosis, increas-
ing exponentially after decompensation of cirrhosis, and
HCC. Two Canadian studies?** also report quite low
annual costs for the initial fibrosis stages (FO-F3: €279,
F4: €590, excluding pharmaceutical costs), increasing
significantly after decompensation (€4,111 - €14,670, de-

pending on the type of the cirrhotic complication) and/
or HCC (€11,715). In the US, cost estimates range from
€1,235, for fibrosis stages to F3, €3,690 for fibrosis stage
F4, €9,775 for F4D and €38,899 € for HCC*. These sig-
nificantly higher costs may be associated with higher
prices for all cost components in the American health
care system.

In all previous studies, as in this one, decompensation
of cirrhosis appears to be the critical point in time, after
which an array of complications necessitates repeated,
costly hospital admissions. These admissions not only
burden the health system but also impact negatively on
the patient’s quality of life.

The costs mentioned above reflect resource use and
could not be correlated with an SVR, as such data were
not readily available on the medical records. HCV-RNA
laboratory tests are not reimbursed by the National Or-
ganisation for Health Services Provision (EOPYY),
which covers 95 % of the population, and are therefore
harder to perform, as their cost has to be covered out of
pocket. Such a correlation would have allowed the study
to estimate the actual cost per SVR, as well as provide
insights into the percentage of people on treatment with
non-DAAs that do not achieve SVR and have to go
through multiple lines of treatment (“cost of non-SVR”).

Conclusion

Overall, our study confirms a substantial increase in
the financial burden of HCV on the Greek health system
as the disease progresses among patients on treatment
with PEG-INF/RBV. Delayed or no access to newer, ef-
fective DA As that have a substantially higher probability
of'achieving SVR, impacts not only on the epidemiologi-
cal burden of the disease but also on its economic burden
on the health care system. To ensure that optimal num-
bers of patients are diagnosed and treated with a view to
a cure, in line with WHO recommendations, it is criti-
cal to design an integrated HCV action plan that caters
for treatment provision, to address not only the nominal
cost of the present but also, and most crucially, the actual,
overbearing cost of the future; investing now only to save
later.
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