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Rationale and Background

Limited country specific data is available describing the economic burden of HCV 

related liver disease. Especially in Eastern Europe, parts of Western Europe, Canada, 

Latin America and in some Asian/Pacific countries, a scientific data gap is observed 

pertaining to the humanistic and economic consequences resulting from chronic HCV 

infection and the treatment of the infection.

The rationale of this observational epidemiological study was to fill the knowledge

gap with respect to real-world data on the clinical, humanistic and economic burden of 

treatment of HCV. These data may also be utilized to develop local value dossiers for 

future HCV access and reimbursement committees.

Research Question and Objectives

The overarching aim of this study was to estimate the epidemiology, humanistic 

(HRQoL) and economic outcomes associated with HCV and the treatment of HCV.

Primary Objective:

 To determine the association between HRQoL and treatment initiation and 

completion of IFN-containing therapies for HCV infection. This included
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determining whether baseline HRQoL status was associated with the treatment 

completion; and assessing how changes in HRQoL over time impact the likelihood 

of treatment completion.

Secondary Objectives:

 To describe the epidemiology of patients seeking care for HCV

 To assess the impact of HCV and HCV treatment on emotional status and 

activities of daily living (including workplace productivity, absenteeism, and 

employment status)

 Estimate resource utilization (hospitalizations, outpatient visits, emergency 

department visits, and management of side effects) associated with HCV 

treatment.

Study Design

The MOSAIC study was performed in a prospective, non-interventional, multicountry, 

multicenter format in 20 countries: Argentina, Austria, Canada, China, Croatia, Czech 

Republic, Greece, Hungary, Ireland, Kazakhstan, Korea, Malaysia, Poland, Romania, 

Russia, Saudi Arabia, Slovakia, Taiwan, Turkey, Uruguay. 

The study consisted of three phases: Phase 1 included all patients diagnosed with 

chronic HCV who were currently not on HCV treatment. Those patients for whom an 

IFN-containing regimen was planned, continued with Phase 2. For all other patients 

the study ended with Phase 1. Phase 2 included all patients who had started the IFN-

containing regimen within 12 weeks following visit 1. Patients who did not start or did

start the IFN-containing regimen after 12 weeks were not included in Phase 2. Phase 3

observed all patients up to 48 weeks post IFN treatment initiation.

Setting

The research sites were medical centers experienced in the treatment of CHC. First 

patient first visit was on 16 January 2014, last patient last visit on 31 May 2016.
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Subjects and Study Size, Including Dropouts

The target population were patients 18 years of age or older with CHC who were 

currently not on treatment.

In total, 4408 patients were captured in the database. Of these, 397 patients opted for 

not participating in the study: Many for unspecific reasons (other 44.3%) or they were 

not interested (39.3%). Eight patients were not eligible since they did not have CHC, 

thus a total of 4003 patients were enrolled into the MOSAIC study.

Variables and Data Sources

The following data were collected from the source documents (medical records at the 

sites): demographics, CHC disease characteristics, co-morbidities, co-medication, 

CHC treatment and management strategy, laboratory assessments and resource 

utilization. HRQoL was assessed using PRO instruments.

Results

Median age of the 4003 patients who were enrolled into the study was 52 years and 

50.7% of participants were male. The most common races reported were White 

(63.6%) and Asian (32.6%). The most prevalent HCV genotype in the enrolled 

population was genotype 1, however, genotype was unknown in 25.4% and missing in 

0.3% of patients. In those patients with known genotype, 69.0% had genotype 1 (in 

patients with known subtype 81.9% had genotype 1b and 17.3% genotype 1a), 18.8% 

had genotype 3, 7.7% genotype 2 and 4.0% genotype 4. HCV ribonucleic acid (RNA) 

was >800’000 IU/mL in 50.6% of patients. The percentage of patients with 

unknown/missing cirrhosis status in the enrolled population was 23.9%/0.3%. 

Cirrhosis was documented for 34.9% of patients with known cirrhosis status and 

13.6% had bridging fibrosis. Importantly, a substantial proportion of patients with 

known cirrhosis had decompensated liver cirrhosis (19.4%).

Of the patients-enrolled population 2558 patients were treatment-naïve and 1445 

treatment-experienced. IFN-based therapy was started in 1412 patients while 2591 

patients did not start treatment. Causes given for not treating CHC with an IFN-
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containing regimen included recommendation by physician (55.8%) and refusal by the 

patient (22.2%). Physicians did not recommend the initiation of an IFN-containing 

regimen since they were waiting for future IFN-free treatment options (32.5%), 

because of contra-indications to IFN (16.1%), presumed lack of efficacy (9.1%), or a 

presumed tolerability issue (8.6%). Patients mainly refused to take IFN-containing 

regimens since they were waiting for future IFN-free treatment options (11.7%) or 

because of a presumed tolerability issue (7.2%). Also potential impact on 

social/family life and ability to work were given as reasons why IFN-containing 

regimens were not initiated.

Of the 1412 treated patients, 847 (60%) were receiving pegylated interferon alpha

(Peg-IFN) + ribavirin (RBV), 248 (17.6%) patients triple therapy including a direct-

acting antiviral (DAA) (telaprevir 45.6% or boceprevir 54.4%), 222 (15.7%) were 

exposed to standard IFN + RBV and 95 (6.7%) had other medication.

The focus of the present study was HRQoL during treatment and thus the planned 

follow-up of patients was only up to week 48 after initiation of treatment., Therefore 

results regarding sustained virological response at 12 weeks post treatment (SVR12) 

have to be interpreted with great caution since for half of the patients such results were 

unknown or missing. This might explain the unexpectedly low SVR12 rates for triple 

therapy in treatment-naïve genotype 1 patients (27.5%) and the fact that numerically 

the outcome seems to be better with standard IFN + RBV (29.6%). SVR12 for Peg-

IFN + RBV was 21.0%. In treatment-naïve patients with genotype non-1 receiving 

Peg-IFN + RBV and IFN + RBV, SVR 12 was 35.0% and 43.8%, respectively.

Patient well-being during treatment was assessed by several PRO instruments: EQ-

5D-5L (EuroQoL 5-Dimension 5-Level questionnaire, i.e. general quality of life), 

HCV-PRO (HCV specific quality of life questionnaire) and WPAI Hep C (WPAI 

questionnaire modified for hepatitis C). In general the analysis of all questionnaires 

showed comparable trends. Overall, patients experienced a clinically important 

deterioration of their quality of life during IFN-based therapy, and quality of life

remained impaired through end of treatment (EoT). Unemployment was rising
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slightly, work productivity and ability to perform daily activities in private life 

decreased. It seems that patients suffering from cirrhosis had lower quality of life

already at baseline and they tended to experience a greater impairment of their 

HRQoL during therapy than patients without cirrhosis. There was also a tendency for 

patients receiving triple therapy to experience a more pronounced drop in PRO scores 

from baseline to EoT than patients taking PegIFN + RBV or IFN + RBV, this effect 

was strongest in cirrhotic patients. 

The impact of baseline HRQoL values and changes from baseline to EoT in HRQoL

on treatment completion was investigated by logistic regression (LR) analysis. 

Patients with a lower baseline EQ-5D-5L index score (representing a lower HRQoL)

and patients with a more pronounced deterioration in the EQ-5D-5L visual analogue 

scale (VAS) score had a higher likelihood for premature treatment discontinuation 

than patients with a higher baseline index score or no or only minor deterioration in 

the VAS score from baseline to EoT.

Data on resource utilization were captured during this study. The 1412 treated patients 

had a median of 3 additional outpatient consultations to treat symptoms associated 

with HCV therapy during the whole study duration (mean 3.5). More than 7 additional 

visits were documented for 22.5% of patients while 27.8% did not require any 

additional visit. Patients receiving triple therapy required more additional outpatient 

consultations than those on Peg-IFN + RBV or IFN + RBV therapy (median 5.0 vs. 

3.0 vs.1.5). 

Discussion

Based on more than 4000 patients, the data collected in the MOSAIC cohort aid in 

better describing the demographics and disease characteristics of patients living with 

chronic hepatitis C infection.

Results provide evidence that advanced liver disease (bridging fibrosis / cirrhosis) was 

prevalent in more than 40% of the patients with CHC and ~20% of patients with 

known cirrhosis had decompensated liver cirrhosis showing the significant disease 
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burden in the participating countries. IFN-containing therapies yield significantly 

reduced efficacy or are contra-indicated in this patient population.

Almost two thirds of patients did not initiate IFN-based treatment due to the 

anticipated availability of new IFN-free regimens or due to contraindications to IFN, 

presumed lack of efficacy – especially in treatment-experienced patients – or 

tolerability issues.

During IFN-based therapy, patients experienced a substantial deterioration of their 

HRQoL. Treatment with an IFN-based regimen also resulted in increased work 

impairment, including the domains of presenteeism and total work productivity. The

negative impact on HRQoL was strongest with the newer IFN-containing DAA-based 

triple regimens and in patients with the highest medical need, i.e. cirrhotic patients.

All these findings highlight the medical need for IFN-free therapies.

IFN-based treatment also required additional resource utilization to treat symptoms 

associated with HCV therapy and yielded a median of 3 additional outpatient 

consultations.

These results may be utilized by medical communities and government agencies to 

develop strategies for managing the disease burden as new therapies including IFN-

free and RBV-free regimens emerge.
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