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Abstract

Preliminary studies on HCV-cirrhotics listed for transplant suggest that Sofosbuvir in combination 

with Ribavirin is very effective in promoting viral clearance and preventing disease recurrence. 

Unfortunately, the high cost of such treatment (€46 500 per 12 weeks treatment) makes its cost-

effectiveness questionable. A semi-Markov model was developed to assess the cost-effectiveness 

of Sofosbuvir/Ribavirin treatment in cirrhotic patient without HCC (HCV-CIRRH) and with HCC 

(HCV-HCC) listed for transplant. In the base-case analysis, the incremental cost-effectiveness ratio 

for 24 weeks of Sofosbuvir/Ribavirin was €44 875 per quality-adjusted life-year gained in HCV-

CIRRH and €60 380 in HCV-HCC patients. Both results were above the willingness to pay 

threshold of €37 000 per quality-adjusted life-year. Our data also show that in order to remain 

cost-effective (with a 24 weeks treatment), any novel interferon-free treatment endowed with ideal 

efficacy should cost less than €67 224 or than €95 712 in HCV-cirrhotics with and without HCC, 

respectively. The results shows that Sofosbuvir/Ribavirin therapy, given to patients listed for 

transplant, is not cost-effective at current prices despite being very effective, and new, more 

effective treatments will have little economic margins to remain cost-effective. New interferon-free 

combinations have the potential to revolutionize the treatment and prognosis of HCV-positive 
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patients listed for transplant; however, without sustainable prices, this revolution is unlikely to 

happen.

 Introduction

Hepatitis C virus (HCV) is the main indication for orthotopic liver transplantation (OLT), 

ranging from about 10% in northern European countries to almost 50% in southern Europe 

(1–3). Unfortunately, all patients undergoing OLT with detectable HCV viremia experience 

HCV reinfection shortly after transplant. Between 20% and 30% of them develop cirrhosis 

within 5 years (4,5) and 45% decompensate within 1 year from the diagnosis of cirrhosis (4–

6). Some patients develop a form of severe cholestatic hepatitis, leading to death in 1–2 

years. HCV-posttransplant hepatitis dramatically recurs also after retransplantation and, thus, 

recurrent HCV is usually not an accepted indication for re-OLT. The current standard of care 

for recurrent HCV hepatitis is treatment with peg-interferon/ribavirin; unfortunately, less 

than 50% of the patients can actually be treated and the response rate among treated patients 

is below 30% (7).

The most relevant risk factors for severe HCV recurrence after transplant include advanced 

age, and steatosis of the donor, and female gender and diabetes of the recipient. However, 

the strongest risk factor for recurrence is viremia at transplant. Thus, the ideal approach to 

prevent HCV recurrence would be to treat all listed HCV-positive patients and to perform the 

transplant when their HCV viremia becomes undetectable. Unfortunately, because of the 

contraindications to interferon in these frail patients, treatment with interferon/rivabirin in 

HCV-patients in the transplant list is rarely feasible, with low efficacy (less than 20%) and 

with collateral effects that may negatively impact the transplantability of the patient (7).

With the advent of highly effective and tolerated direct-acting antivirals (DAAs), it is now 

possible to use interferon-free regimens to prevent the recurrence of HCV hepatitis by 

inducing a negative pretransplant viremia (8–10). Because of the high costs of this treatment, 

we performed a cost-effectiveness analysis comparing the interferon-free treatment for 

which preliminary data are available (Sofosbuvir plus Ribavirin–SOF/RBV) to the current 

standard of care (no antiviral treatment). The simulation was performed in HCV-infected 

patients in the transplant waiting list (WL), either for cirrhosis and hepatocellular carcinoma 

within Milano criteria or with cirrhosis without HCC. Further, because new interferon-free 

treatments based on associations of DAAs will soon be tested also in the transplant setting, 

we estimated the cost threshold for a hypothetical ideal DAAs treatment combination 

endowed with further increased effectiveness and tolerability to remain cost-effective in this 

setting.

 Materials and Methods

 Overview

We designed and developed a decision-analytic semi-Markov (11) model to simulate the 

progression of a HCV-infected cirrhotic with or without HCC from the time of listing until 

death and we used this model to study the cost-effectiveness of SOF/RBV-based interferon-
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free regimen. The parameters were adjusted to reflect two specific scenarios among patients 

listed for transplantation: cirrhotic patient without HCC (HCV-CIRRH) and patient with 

HCC (HCV-HCC). This distinction was made to account that, on the contrary to HCV-HCC 

patients, in some HCV-CIRRH patients, achievement of SVR would eliminate the need for 

transplantation. We compared the cost-effectiveness of the current standard of care (no 

treatment) with the following strategy: SOF/RBV up to a maximum of 24 weeks or until 

OLT if performed before the 24th week from the initiation of treatment. Patients with all 

genotypes and MELD below 25 were simulated in the analysis and treated in the same way.

The model estimated the costs related to the treatment with SOF/RBV, the costs associated 

to each health state, the life-years (LYSs), the quality-adjusted life-years (QALYs) and the 

incremental cost-effectiveness ratio (ICER) expressed as € per QALY gained. The analysis 

was run in the cost perspective of the Italian National Healthcare System (NHS), using the 

2014 prices expressed in Euro. The time horizon of the simulation was lifetime, with 1 

month Markov cycles. Future costs and clinical benefits were discounted at 3% per year. The 

model was conceptualized and developed following modeling good research practice 

international guidelines (12,13).

Further, as mentioned previously, because promising new DAA-based interferon-free 

treatments using combinations of antivirals endowed with higher efficacy and safety will be 

available soon, we used the model to assess the cost threshold, of a hypothetical new DAAs 

treatment combination, to be cost-effective assuming 95% probabilities of achieving 

persistent HCV-RNA clearance before the transplant. We also provide an estimate of the 

maximum allowable weekly costs as a function of treatment duration.

 Model structure

The model simulated the disease progression of two types of patients, HCV-CIRRH and 

HCV-HCC, listed for liver transplant (Figure 1) and considered the following health states: 

dropout from WL due to progression of liver failure or HCC progression (“Dropout for 

worsening”), dropout from WL due to spontaneous improvement of liver function (“Dropout 

for improvement”), dropout from WL due to improvement SOF/RBV treatment-related 

(“Dropout for SOF/RBV”), OLT without HCV significant recurrence (“OLT—No or mild 

recurrence”), OLT with HCV recurrence and development of compensated cirrhosis (“OLT–

CC recurrence”) and OLT with HCV recurrence and development of decompensated 

cirrhosis (“OLT-DC recurrence”).

 Treatment strategies

The treatment used in the simulation was 24 weeks therapy of 400 mg daily dose of SOF 

and 1000 mg daily dose of RBV, based on the study of Curry et al showing that virtually all 

treated patients were able to achieve a pretransplant HCV-RNA clearance but also that the 

HCV-RNA clearance had to be maintained for at least 1 month before LT, to end up with 

very high post OLT SVR (>90%) (8). Treatment was started at the time of listing and had a 

maximal duration of 24 weeks, unless transplant occurred before the 24th weeks. The limit 

of 24 weeks was set not to delay transplants too long as the risk of a virological 

breakthrough increases with time.
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 Input parameters for the model

An extensive literature review was performed to obtain the reference data upon which to set 

the model. In the cases in which specific data were not available, some assumptions were 

made based on the opinion of experts. Table 1 reports a summary of all parameters used in 

the base case analysis for the two scenarios, including clinical, health-outcomes and costs. 

Supporting Information reports the methods and assumptions used to estimate the values of 

the parameters.

 Analysis

The model estimated costs, LYs and QALYs under the two treatment strategies for the two 

group of patient (HCV-CIRRH or HCV-HCC) listed for transplant. Results are presented as 

incremental cost-effectiveness ratios (ICERs) per QALY gained (which are calculated as the 

difference in the expected cost produced by the two interventions divided by the difference 

in the expected QALYs produced by the two interventions). To be considered cost-effective, 

the ICER should be under the willingness to pay (WTP) threshold of 37 000 € per QALY 

gained, which is considered acceptable by leading regulatory agencies such as NICE-UK, 

AHRQ–USA and CADTH-Canada. To test the robustness of the model’s assumption and 

specific parameters, we performed a one-way sensitivity analysis by changing parameters 

using a plausible range or the 95% confidence interval (Table 1). Because of their 

uncertainty and high impact on the results, we performed a further specific sensitivity 

analysis to understand the effect of the duration of SOF/RBV, cost of SOF and probability of 

dropout from the list due to clinical improvement on the ICER.

A probabilistic sensitivity analysis was also performed to address the uncertainty of the 

model parameters. Statistical distributions were assigned to the model parameters to evaluate 

the uncertainty around the point estimates. Uncertainty in all model parameters was assessed 

using a Monte Carlo simulation, drawing parameter values at random 1000 times from the 

appropriate corresponding distributions. The results from the simulations were used to 

generate cost-effectiveness acceptability curve (CEAC) to explore the probability that 

SOF/RBV treatment would be economically attractive at any given cost-effectiveness 

threshold. The CEAC indicated the probability that the SOF/RBV treatment is cost-effective 

compared to the standard of care, given the values and uncertainty of the parameters used in 

the model and for different values of the acceptable WTP.

Further, we performed another analysis to estimate the maximum weekly cost of a 

hypothetical new DAAs combination treatment to be cost-effectiveness at a WTP of €37 

000. The weekly price was estimated in function of the treatment duration. We hypothesized 

this new treatment as outperforming SOF/RBV and considered the possible scenario with 

95% probability of persistent HCV-RNA clearance. The analyses were based on the 

simultaneous variation of both the weekly treatment cost and the treatment duration for 

HCV-CIRRH patients and for HCV-HCC patients needed to remain at the WPT threshold.
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 Results

Results shown in Table 2 indicate that treatment with SOF/RBV in patients with HCV-

cirrhosis and HCV-HCC listed for transplant is superior to the standard of care in terms of 

QALYs and LYs gained, but more expensive. In the group of HCV-cirrhosis patients listed 

for transplant, SOF/RBV treatment showed an incremental life-expectancy of 3.67 years/

patient and an increment in QALYs of 2.07/patient. The life time total cost per patient was 

€292 981 in the SOF/RBV scenario with an incremental life time total cost of €92 983 when 

compared to untreated patients. The ICERs for SOF/RBV treatment strategy relative to the 

standard of care was €44 875 per QALY gained, which is above the WTP threshold of €37 

000 per QALY gained.

In the HCV-HCC patient listed for transplant, SOF/RBV-treated patient incremental life-

expectancy was 3.23 years per patient with an increment in QALYs of 1.84 per patient. The 

life time total cost per patient was €311 200 in the SOF/RBV treatment scenario with an 

incremental cost of €111 202 when compared to untreated patients. The ICERs for 

SOF/RBV treatment strategy relative to the standard of care (€60 380 per QALY gained) 

was well above the WTP threshold.

 Sensitivity analysis

Results from the one-way sensitivity analysis reported in Figure S1 shows the impact of 

changing the value of several parameters on the ICER. In one-way sensitivity analyses, we 

evaluated the effect of increasing or decreasing each individual input variable, while keeping 

the other input variables unchanged. The results showed that in both scenarios (Figure S1A 

and B), the ICERs were more sensitive to changes in the following parameters: annual 

outcome and cost discount rate, the SVR probability after SOF/RBV therapy, the age of the 

subject at transplantation, the cost of SOF, the probability of HCV-cirrhosis recurrence, the 

cost and utility associated with “OLT-No or mild recurrence.” Further, the dropout 

probability from WL due to clinical improvement related to SOF/RBV treatment showed a 

high impact on the results in the HCV-cirrhosis scenario. Because the value of this last 

parameter was based on assumption, we performed a more extensive one-way sensitivity 

analysis changing the dropout probability from WL due to clinical improvement from 0% to 

30%; the results are showed in Figure S2. The results reported an ICER below the WTP 

when the drop out probability was higher than 16%.

Another one-way sensitivity analysis was performed by varying the values of the duration of 

SOF/RBV treatment, as shown in Figure 2. It is evident that the ICER was under the WTP 

threshold (i.e. treatment was cost-effective) only when the duration of the therapy was lower 

than 19 weeks in the HCV-CIRRH scenario (Figure 2A). Differently, in the HCV-HCC 

scenario, the ICER was higher than €37 000 even when the duration of the therapy was 

limited to 12 weeks (Figure 2B).

A final one-way sensitivity analysis was performed changing the 12 weeks cost of SOF from 

€30 000 to €60 000. The ICER was under the WTP threshold when the cost was €36 000 or 

lower only in the HCV-CIRRH scenario (Figure S3A). In HCV-HCC scenario, the ICER was 
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higher than €37 000 also when the SOF cost was set at €30 000 per 12 weeks of treatment 

(Figure S3B).

The WTP threshold is not fixed parameter, but may vary according to several socio-

economic conditions and the health care system. Thus, we used the results of the 

probabilistic sensitivity analysis to generate a cost-effectiveness acceptability curve 

(CEACs) (Figure 3). The CEAC clearly shows that in listed patients with HCV-Cirrhosis, 

SOF/RBV has only a probability of 16% to be cost-effective if WTP per QALY is set at €37 

000 (Figure 3A). In listed HCV-HCC patients, the probability to be cost-effective decreases 

to almost 2% (Figure 3B).

 Cost threshold for a hypothetical ideal cost-effective DAA treatment

Our data indicate that because of the cost of the drug, the high clinical effectiveness of 

SOF/RBV does not translate into a substantial cost-effectiveness, even in the most favorable 

scenario. Some of the assumptions of the model might prove optimistic when SOF/RBV will 

be tested on the field. Specifically, we assumed that SOF/RBV is capable of inducing a 

persistent HCV-RNA clearance in 90% of treated patients and that viral clearance will 

persist until liver transplantation. This may not be always the case as the interval between 

end of treatment and the availability of a liver transplantation widens. Hopefully, new 

interferon-free combinations will be available in the near future which will reduce to a 

minimum the risk of relapse while waiting for a transplant.

Thus, we determined the cost threshold of an ideal DAA to remain cost effective at WTP 

threshold of €37 000/QALY. This analysis shows that even assuming an extremely high 

efficacy and tolerability of new regimens, the total cost of any new drug or drug combination 

should be lower than €95 712 (€3988 per week) in the HCV-cirrhotic patients and €67 224 

(€2801 per week) in the HCV-HCC group, for 24 weeks treatment.

Future DAAs combinations will likely allow shorter treatment duration; therefore, the 

maximum allowable cost per week of any new regimen will depend on its duration. Thus, 

we estimated the maximum weekly cost of hypothetical new DAAs able to induce a 95% of 

HCV-RNA clearance in listed patients in order to remain cost-effectiveness at a WTP 

threshold of € 37 000, as a function of treatment duration (Figure 4). These plots show the 

changes in both the weekly treatment cost and the treatment duration. For treatment 

durations of 12 and 20 weeks, respectively, DAAs treatment is cost-effective in HCV-

cirrhosis patients when the weekly cost is lower than €7387 and €4670 (Figure 4A). In 

HCV-HCC patients, DAAs treatment is cost-effective in HCV-HCC patients when the 

weekly cost lower than €5179 and €3275 (Figure 4B).

 Discussion

The increasing demand for transplantation in HCV-related end-stage liver disease, combined 

with the negative impact of recurrent HCV on patient and graft survival, represents one of 

the major unmet medical need in hepatology. In countries with a high prevalence of HCV 

infection, such as Italy, the number of HCV-positive patients on the liver transplant lists 

approximates 50% of the candidates (3). Prevention of graft infection by HCV through 
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universal pretransplant viral treatment, with peg-interferon/rivabirin has generated 

disappointing results. The availability of interferon-free regimens with direct acting 

antivirals (Sofosbuvir is the first such compounds in the market at this time) is a major step 

forward in the treatment of HCV infection because of the efficacy and low collateral effects. 

Unfortunately, the cost-effectiveness of these treatments is under question because of the 

high cost.

The results of the cost-effectiveness analysis of SOF/RBV treatment in patients with HCV-

related liver disease listed for liver transplant clearly indicate that SOF/RBV treatment 

initiated when the patient on the WL has a high efficacy with an incremental life-expectancy 

of 3.67 years per patient, an increment in QALYs of 2.07, in the HCV-cirrhosis scenario, and 

an incremental life-expectancy of 3.23 years per patient, and increment in QALYs of 1.82, in 

the HCV-HCC scenario. Unfortunately, the ICERs obtained from our simulation, €44 875 

per QALY gained in HCV-cirrhosis and €60 380 in HCV-HCC, were both over the WTP 

threshold of €37 000.

Cost-effectiveness is not achieved despite the high potency and tolerability of SOF/RBV 

therapy. In the model, we assumed that SOF/RBV was able to induce HCV-RNA clearance 

in 90% of treated patients (8,9), and that 70% of the patients were able to maintain the 

virological response posttransplant. Experience with SOF/RBV in liver transplant candidates 

is still limited, and, thus, these estimates may turn-out to be optimistic. For example, a 

sizable percentage of cirrhotic patient, who do not receive a transplant within 6 months from 

the beginning of the treatment, may experience an HCV relapse, and not be protected from 

recurrence. These conditions would in theory result in a higher ICER/QALY and further 

decrease SOF/RBV cost-effectiveness. Figures S1, S2 and S3 show the one-way sensitivity 

analyses performed and how several other variables may influence the ICER, increasing the 

variability of the cost-effectiveness.

One of the most important variables is the duration of treatment. At the current costs, 

SOF/RBV therapy became cost-effective only when the duration of treatment remained 

below 19 weeks in HCV-cirrhotics.

Having the limits of SOF/RBV in mind and considering that new associations of DAAs with 

higher efficacy and a shorter duration of treatment will be available soon, we then 

determined the maximum cost allowable for a hypothetical new DAAs treatment 

combination to be cost-effective according to the length of duration of treatment. To 

simulate the best possible scenario, we considered a 95% efficacy both for sustained viral 

eradication pretransplant, and for the chance to remain HCV-free after transplant. Even the 

most effective drug or combination of drugs, when administered for 24 weeks was cost-

effective only if the total cost was below €95 712 (€3988 per week) for patients with HCV-

cirrhosis and €67 224 (€2801 per week) for those with HCV-HCC.

Our study shows that at the current costs, SOF/RBV for 24 weeks is not cost-effective, and 

may become cost-effective only if the duration of the treatment is significantly shortened, 

but unfortunately, data from clinical studies are not sufficient to reliably model a 12-week 

treatment. Furthermore, the cost-effectiveness may be considerably changed by a number of 

Cortesi et al. Page 7

Am J Transplant. Author manuscript; available in PMC 2016 July 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



other variables, as shown in the sensitivity analysis. Our study also provides important 

information as to the maximal cost allowable for any forthcoming new DAA or combination 

of DAA with ideal efficacy to remain cost-effective. It is clear that at the current cost of 

SOF/RBV, even the most innovative drug or combination of drugs will have little margin to 

remain cost-effective.

It should also be clear that to be cost-effective does not mean to be sustainable. 

Sustainability of these treatments is a major issue and will need to be addressed by 

allocating treatment only to those cases with the higher risk of severe recurrence or to 

established severe posttransplant recurrence (thereby limiting the cost-effectiveness of the 

treatment) or by negotiating more sustainable prices or payment systems in order to give the 

opportunity to treat more patients. Furthermore, the willingness to pay threshold, in addition 

to being specific to a given country, should also change in relation to the prevalence of 

treatable cases and the budget that can be allocated to that treatment. In the United States, 

for example, where the price of 24 weeks of SOF/RBV is $169 038 (€132 286) (25), the 

ICER for SOF/RBV treatment would be even higher than what reported in our simulation. 

Further, in the United States, more than half of all adult liver transplantations are usually 

performed on HCV-positive recipients (26,27); this means that approximately 3200 patients 

listed for OLT would be eligible for treatment each year at a cost of around $170 000 (€133 

090) indicating that the immediate burden in the United States would be around $544.0 M 

(€425.9 M) per year.

On the contrary, given the uncertainties of the treatment duration and the timing for 

transplant, payment should be on a per-treatment basis (fixed price, rather than per week). In 

Italy, where a similar scenario is being explored, the price of SOF/RBV for 48 weeks of 

treatment in a patient listed for transplant would be €45 000 (SOF) plus €5700 (RBV) and 

the ICER would be €28 230 in the HCV-CIRRH patients (Table S1), below the WTP 

threshold of €37 000. While in the HCV-HCC patients, the ICER would be €41 709 (Table 

S1) slightly above the WTP threshold. In Italy, approximately 500 patients listed for OLT 

would be eligible for treatment each year which means that under these pricing conditions, 

the immediate burden for the Italian health care system would be around €25.35 M per year, 

increasing the yearly expenses for liver transplant by about 25%.

In conclusion, new interferon-free DAAs combinations have the potential to revolutionize 

the treatment and prognosis of HCV-positive patients listed for transplant; however, without 

a sustainable price, this revolution is likely to remain only potential. More favorable pricing 

policies particularly for those patients requiring longer treatment, as liver transplant 

candidates, would make the treatment cost-effective and sustainable.
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Refer to Web version on PubMed Central for supplementary material.
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 Abbreviations

CC compensated cirrhosis

CEAC cost-effectiveness acceptability curve

DAAs direct-acting antivirals

DC decompensated cirrhosis

HCC hepatocellular carcinoma

HCV hepatitis C virus

HCV-CIRRHHCV cirrhotic patient listed for liver transplantation

HCV-HCC HCV patient with hepatocellular carcinoma listed for liver transplantation

ICER incremental cost-effectiveness ratio

LYs life years

NHS National Health System

OLT orthotopic liver transplantation

QALYs quality-adjusted life-years

SOF/RBV sofosbuvir in combination with ribavirin treatment

WL waiting list

WTP willingness to pay
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Figure 1. Diagrammatic representation of the Markov Model
The states of the model are represented by the rectangles. CC, compensated cirrhosis; DC, 

decompensated cirrhosis; HCV, hepatitis C virus; HCV-CIRRH or HCC-HCV, HCV-infected 

cirrhosis or HCV-infected hepatocellular carcinoma (depending on the scenario considered 

for the analysis); OLT, orthotopic liver transplant; SOF/RBV, treatment with Sofosbuvir and 

Ribavirin.
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Figure 2. ICER (€ per QALY gained) values changing the SOF/RBV treatment duration 
strategies in the HCV-CIRRH (A) and HCV-HCC scenario (B)
HCV, hepatitis C virus; HCV-CIRRH, HCV cirrhotic patient listed for liver transplantation; 

HCV-HCC, HCV patient with hepatocellular carcinoma listed for liver transplantation; 

ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year; SOF/RBV, 

sofosbuvir in combination with ribavirin treatment; WTP, willingness to pay.
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Figure 3. Cost-effectiveness acceptability curve (ICER reported as € per QALY gained) in the 
HCV-CIRRH (A) and HCV-HCC scenario (B)
HCV, hepatitis C virus; HCV-CIRRH, HCV cirrhotic patient listed for liver transplantation; 

HCV-HCC, HCV patient with hepatocellular carcinoma listed for liver transplantation; 

ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year; SOF/RBV, 

sofosbuvir in combination with ribavirin treatment.
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Figure 4. Analysis at the simultaneous variation of both the weekly treatment cost and the 
treatment duration related to HCV-CIRRH (A) and HCV-HCC (B) scenario (WTP = €37 000 per 
QALY and HCV-RNA clearance = 95%)
If the intersection of the two variables falls on the white side of the graph, DAAs treatment 

is the cost-effective strategy; conversely, if the intersection falls on the gray side, standard of 

care (no antiviral treatment) is the cost-effective strategy. DAAs, direct-acting antivirals; 

HCV, hepatitis C virus; HCV-CIRRH, HCV cirrhotic patient listed for liver transplantation; 

HCV-HCC, HCV patient with hepatocellular carcinoma listed for liver transplantation; 

HCV-RNA hepatitis C virus ribonucleic acid; QALY, quality-adjusted life-year; WTP, 

willingness to pay.
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Table 1

Model parameter values and ranges

Model parameters Base case value (range) References

Model assumptions

 Discount rate cost/outcomes 0.03 (0–0.06) (14)

 Time horizon Lifetime –

 Perspective Italian NHS –

Cohort characteristic

 Age 55 (45–65) (2)

SOF/RBV efficacy

 Probability of SVR with SOF/RBV treatment 0.700 (0.525–0.875) (8)

Pretransplant probabilities (monthly probability)

 Probability of OLT 0.0492 (0.0369–0.0615) (2)

 Dropout probability for liver failure progression 0.0017 (0.0013–0.0021) (2,15)

 Dropout probability for spontaneous liver improvement 0.0021 (0.0016–0.0026) (2,15)

 Dropout probability from WL due to improvement SOF/RBV treatment-related in only cirrhotic 
patients

0.1 (0.05–0.15) Assumption

Posttransplant probabilities (monthly probability)

 Probability of HCV-cirrhosis recurrence when HCV-RNA negativity at transplantation 0.0005 (0.0004–0.0006) Assumption

 Probability of HCV-cirrhosis recurrence when HCV-RNA is positive at transplantation 0.0055 (0.0041–0.0068) (5)

 Probability of decompensation from HCV-cirrhosis recurrence 0.0444 (0.0333–0.0555) (6)

Mortality (monthly probability)

 HCV-infected cirrhotic or HCC listed for transplant 0.0060 (0.0045–0.0075) (2)

 Dropout for liver failure progression 0.7846 (0.5884–0.9807) (15)

 Dropout for spontaneous liver improvement 0.0014 (0.0011–0.0018) (15)

 Dropout from WL due to improvement SOF/RBV treatment-related 0.0027 (0.0020–0.0034) (16)

 OLT in the first 3 months 0.0170 (0.0127–0.0212) (3)

 OLT-No or mild recurrence 0.0021 (0.0009–0.0037) Assumption

 OLT-CC recurrence 0.0125 (0.0094–0.0156) (6)

 OLT-DC recurrence 0.0716 (0.0537–0.0895) (6)

Utility weights

 HCV-infected cirrhosis listed for transplant 0.793 (0.714–0.872) (17)

 HCV-infected HCC listed for transplant 0.871 (0.697–0.871) (17)

 Dropout for liver failure progression 0.743 (0.669–0.817) Assumption

 Dropout for spontaneous liver improvement 0.877 (0.789–0.965) (17)

 Dropout from WL due to improvement SOF/RBV treatment-related 0.877 (0.789–0.965) (17)

 OLT-No or mild recurrence (in the first 6 months after liver transplant) 0.852 (0.767–0.937) (17)

 OLT-No or mild recurrence (after the first 6 months from liver transplant) 0.910 (0.819–1.000) (17)

 OLT-CC recurrence (in the first 6 months after liver transplant) 0.852 (0.767–0.937) (17)

 OLT-CC recurrence (after the first 6 months from liver transplant) 0.877 (0.789–0.965) (17)

 OLT DC recurrence 0.793 (0.714–0.872) (17)

Monthly cost (2014 €)

 HCV-infected cirrhotic or HCC listed for transplant €890 (668–1113) (18)
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Model parameters Base case value (range) References

 Dropout from WL for liver failure progression €1,780 (1335–2225) Assumption

 Dropout from WL for spontaneous liver improvement €126 (95–158) (20)

 Dropout from WL due to improvement SOF/RBV treatment-related €126 (95–158) (20)

 OLT (first month) €83,530 (62648–104413) (19)

 OLT-No or mild recurrence (after first month from liver transplant) €1,474 (1105–1.842) (20–22)

 OLT-CC recurrence (after first month from liver transplant) €1,532 (1226–1915) (20–22)

 OLT-DC recurrence €3984 (2988–4980) (20–22)

Treatment costs (2014 €)

 Sofosbuvir 400mg €537 (375–696) (23)

 Ribavirin 1100 mg €17 (24)

CC, compensated cirrhosis; DC, decompensated cirrhosis; HCV, hepatitis C virus; HCC, hepatocellular carcinoma; OLT, orthotopic liver transplant; 
SOF/RBV, treatment with Sofosbuvir and Ribavirin; WL, waiting list.
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