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e Patients with chronic hepatitis C virus (HCV) infection have diminished health-related quality of life
(HRQol),™ particularly because of the presence of fatigue and other extrahepatic manifestations>™®

e To inform HCV treatment decision-making, it is important to understand health care resource
utilization (HCRU) and treatment outcomes in routine clinical practice

e Glecaprevir/pibrentasvir (G/P), an interferon-free, ribavirin-free, fixed-dose direct-acting antiviral
(DAA) drug combination, was approved in the United States and Europe in 2017 for the treatment
of patients chronically infected with HCV genotypes 1-6%

* The impact of treatment with G/P on HRQoL and fatigue in patients with chronic HCV has been
documented in clinical trials,'* but is not currently well defined in real-world settings

G/P is Approved for Patients With HCV GT1-6 Infection

Glecaprevir PIB Pibrentasvir
pangenotypic NS3/4A pangenotypic NS5A
protease inhibitor inhibitor

Coformulated: G/P

e 8-week duration approved for treatment-naive patients with HCV genotype (GT) 1-6 infection
and without cirrhosis*

e Pangenotypic SVR12 rate of 98% in more than 2200 patients in registrational studies
e Potent against common polymorphisms (eg, Y93H in NS5A and Q80K in NS3)
e Favorable safety profile irrespective of baseline factors

e Recent real-world results demonstrate that G/P achieved high SVR12 rates consistent with
those observed in clinical trials'>*?

G/P dosed as 3 pills taken once daily with food for a total dose of 300 mg/120 mg.
Glecaprevir was identified by AbbVie and Enanta.

= This pooled analysis aims to report on real-world HCRU and HRQolL patient-reported outcomes
(PROs) for patients with chronic HCV infection who received G/P in ongoing post-marketing
observational studies (PMOS)

STUDY DESIGN

e HCRU and PRO data from 6 countries (Austria, Belgium, France, Israel, Italy, and Switzerland) thus far
participating in prospective PMOS were pooled and analyzed

e Data were collected from 13 November 2017 to 31 January 2019 for the analysis population

e Patients with chronic HCV genotypes 1-6 were eligible for the PMOS if they were receiving G/P at the
treating physician’s discretion according to local label, national or international recommendations,
and/or local clinical practice

e HCRU was assessed using the total number of study visits per patient; visits were with a health care
provider

—The study protocol recommended 5 visits per patient regardless of treatment duration: 1) baseline
(BL), 2) during treatment, 3) end of treatment (EOT), 4) early post treatment, and 5) the visit to
assess sustained virologic response at post-treatment Week 12 (SVR12)

—The actual number of visits was at the provider’s discretion based on routine clinical practice

e PROs were collected using the Medical Outcomes Study 36-Item Short Form Health Survey (SF-36)
and the Fatigue Severity Scale (FSS)

—The proportion of patients achieving a minimally important difference (MID) in PROs from BL to the
SVR12 visit was reported based on literature definitions of improvement,***’ detailed in Table 1

e SVR12 was also assessed
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Table 1. PRO Questionnaires

Measure Description Scoring
e Total of 36 items targeting functional health and well-being® e Total scores on each domain range from 0 to 100
e The 2 major summary scores are: * Higher scores indicate a better HRQoL
— Physical Component Summary (PCS) score, which includes the following e Anincrease of >2.5 in PCS or MCS scores is
SF-36 domains: Physical Functioning, Role Physical, Bodily Pain, and General Health considered to be a MID™

— Mental Component Summary (MCS) score, which includes the following e Anincrease of >5 in individual domain scores is
domains: Vitality, Social Functioning, Role Emotional, and Mental Health considered to be a MID™®

e The Vitality domain has been regarded as the most comprehensive well-being
measure for a patient who suffers from HCV81%20

e Total of 9 items designed to rate the extent of fatigue symptoms and their impact e Atotal score is calculated based on the mean of
on patient functioning including: motivation; exercise; physical function; carrying the 9 item scores, with a range from 1 to 7
FSS out duties; and interference with work, family, or social life o Ahigher score indicates greater fatigue

* Patients assign a score of between 1 (completely disagree) and 7 (completely o Adecrease of >0.7 is considered to be a MID"’
agree) to each of the 9 items'"?'

FSS, Fatigue Severity Scale; HCV, hepatitis C virus; HRQol, health-related quality of life; MID, minimally important difference; PRO, patient-reported outcome; SF-36, 36-Item Short Form Health Survey.

DATA ANALYSES

e HRQoL analyses were performed using the core population, defined as all patients treated according
to the label with known drug start date

e HCRU and SVR12 analyses were performed on the core population with sufficient follow-up (CPSFU),
defined as patients treated according to the label with known drug start date, excluding patients
without a HCV ribonucleic acid (RNA) evaluation after post-treatment Day 70 due to reasons not
related to safety or efficacy, such as loss to follow-up or unavailable HCV RNA data

e The mean number of visits and the number and percentage of patients who achieved SVR12 were
summarized for the analysis population overall and by country and subgroup of interest

e For the SF-36 Physical Component Summary (PCS) score, Mental Component Summary (MCS) score,
and 8 individual domain scores, and the FSS total score, the following were reported:

— Change in total score from BL to the SVR12 visit

—Number and percentage of patients who experienced an increase of >2.5 points in the SF-36 MCS
and PCS scores, an increase of 25 points in the SF-36 domain scores, or a decrease of 20.7 points in
the FSS total score, from BL to any visit through the SVR12 visit, along with 2-sided 95% normal
confidence intervals (Cls)

STUDY POPULATION

e A total of 720 patients were included for analysis of whom 643 (89.3%), 69 (9.6%), and 8 (1.1%) were
prescribed G/P for 8, 12, and 16 weeks, respectively

e Demographics and clinical characteristics of the overall PMOS population at BL are shown on poster
THU-151

HCRU

e Overall, the mean (standard deviation [SD]) number of visits per patient was 4.0 (0.79), which
generally included the BL, during treatment, EOT, and SVR12 visits

—The early post-treatment visit was the visit most likely to be skipped
—In France and Israel, the majority of patients skipped 2 visits: during treatment and early post-treatment
e The percentage of patients attending each visit is shown in Figure 1

Figure 1. Percentage of Patients Attending Each Visit by Subgroup of Interest
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BL, baseline; EOT, end of treatment; G/P, glecaprevir/pibrentasvir; PWUD, person who uses drugs; SVR12, sustained virologic response at post-treatment Week 12.

SVR12

e The mean number of visits and rates of SVR12 by country and subgroup of interest are shown in Table 2
—The overall SVR12 rate was 98.9%
— SVR12 rates were consistently high across all countries and subgroups, regardless of the number of visits

— Of 712 patients who achieved SVR12, 13 (1.8%) attended 2 visits, 185 (26.0%) attended 3 visits,
319 (44.8%) attended 4 visits, 192 (27.0%) attended 5 visits, and 3 (0.4%) attended 6 visits (1 more
visit than recommended in the protocol)

Table 2. Mean Number of Visits per Patient and Rates of SVR12 by Country
and Subgroup of Interest

Patients
Austria Belgium France Israel ltaly Switzerland  Total population
Subgroup N=59 N =102 N =106 N =62 N=2318 N=73 N=720
Cirrhotic
Patients, % (n/N) 8.5 (5/59) 24.5(25/102)  8.5(9/106) 3.2 (2/62) 8.2 (26/318) 5.5 (4/73) 9.9 (71/720)
Visits per patient, mean + SD 4.2 +0.84 4.0 +0.58 3.8 +0.83 3.5 +0.71 4.2 +0.86 4.8 +0.50 41+0.76
SVR12 rate, % (n/N) 100 (5/5) 96.0 (24/25) 100 (9/9) 100 (2/2) 96.2 (25/26) 100 (4/4) 97.2 (69/71)

Non-cirrhotic
Patients, % (n/N) 91.5(64/59)  75.5(77/102) 91.5(97/106)  96.8 (60/62) 91.8(292/318)  94.5(69/73)  90.1 (649/720)
Visits per patient, mean + SD 40+0.78 4.2 +0.66 3.6 +0.85 3.2 +0.51 42 +0.79 41 +0.41 4.0 +0.80
SVR12 rate, % (n/N) 98.1 (53/54)  98.7(76/77)  99.0 (96/97) 100 (60/60)  99.7 (291/292)  97.1 (67/69)  99.1 (643/649)

PWUD(+)

Patients, % (n/N) 49.0 (24/49)  44.0 (44/100) 42.3 (44/104)  16.1(10/62)  16.4 (52/318)  55.1(38/69)  30.2 (212/702)
Visits per patient, mean + SD 3.6 +0.82 4.3 +0.66 3.7 +0.91 3.5+ 053 4.2 +0.82 4.2 +0.49 4.0+0.79
SVR12 rate, % (n/N) 95.8 (23/24) 100 (44/44) 100 (44/44) 100 (10/10)  98.1(51/52)  94.7(36/38)  98.1(208/212)
PWUD(-)
Patients, % (n/N) 51.0 (25/49)  56.0 (56/100)  57.7 (60/104)  83.9(52/62) 83.6 (266/318)  44.9 (31/69) 69.8 (490/702)
Visits per patient, mean + SD 43 +0.75 4.0 +0.62 3.6 +0.79 3.2 +0.50 42 +0.79 41 +0.34 4.0 +0.80
SVR12 rate, % (n/N) 100 (25/25)  96.4 (54/56)  98.3 (59/60) 100 (52/52)  99.6 (265/266) 100 (31/31) 99.2 (486/490)
<65 years
Patients, % (n/N)

79.7 (47/59)  75.5(77102)  85.8(91/106) 823 (51/62)  66.7 (212/318)  84.9(62/73)  75.0 (540/720)

Visits per patient, mean + SD 3.9+0.78 4.2 +0.64 3.6 +0.88 3.2 +£0.52 41 +0.77 41 +0.47 3.9+0.79
SVR12 rate, % (n/N) 97.9 (46/47) 97.4 (75/77) 98.9 (90/91) 100 (51/51) 100 (212/212)  96.8 (60/62) 98.9 (534/540)
>65 years

Patients, % (n/N) 203 (12/59)  245(25/102) 14.2(15/106)  17.7(11/62) 33.3(106/318) 151 (11/73)  25.0 (180/720)

Visits per patient, mean + SD 43 +0.75 4.0 +0.65 3.7 +£0.62 3.4 +0.50 4.3 +0.85 4.0 £ 0.00 41+0.79

SVR12 rate, % (n/N) 100 (12/12) 100 (25/25) 100 (15/15) 100 (11/11)  98.1(104/106) 100 (11/11) 98.9 (178/180)
G/P for 8 weeks

Patients, % (n/N) 88.1(652/59)  725(74/102) 91.5(97/106)  95.2(59/62) 91.8(292/318)  94.5(69/73)  89.3 (643/720)

Visits per patient, mean + SD 40+0.79 4.2 +0.67 3.6 +0.85 3.2 +0.51 42 +0.79 41 +0.41 40+0.8

SVR12 rate, % (n/N) 98.1 (51/52)  98.6(73/74)  99.0(96/97) 100 (59/59)  99.7 (291/292)  97.1(67/69)  99.1 (637/643)
G/P for 12 weeks

Patients, % (n/N) 8.5 (5/59) 23.5(24/102)  8.5(9/106) 3.2 (2/62) 7.9 (25/318) 5.5 (4/73) 9.6 (69/720)

Visits per patient, mean + SD 42 +0.84 4.0 +0.59 3.8+0.83 3.5+0.71 4.2 +0.88 4.8 +0.50 41 +0.77

SVR12 rate, % (n/N) 100 (5/5) 95.8 (23/24) 100 (9/9) 100 (2/2) 100 (25/25) 100 (4/4) 98.6 (68/69)
G/P for 16 weeks

Patients, % (W/N) 3.4 (2/59) 3.9 (4/102) 0.0 (0/106) 1.6 (1/62) 0.3 (1/318) 0.0 (0/73) 1.1 (8/720)

Visits per patient, mean + SD 4.0 +0.00 4.0 +£0.00 — 4 4 — 40+0.0

SVR12 rate, % (n/N) 100 (2/2) 100 (4/4) = 100 (1/1) 0.0 (01) — 87.5 (7/8)
Overall

Visits per patient, mean + SD 40+0.78 41 +0.64 3.6 +0.85 3.2 +0.52 4.2 +0.80 41 +0.44 4.0+0.79

SVR12 rate, % (n/N) 98.3 (58/99)  98.0 (100/102) 99.1 (105/106) 100 (62/62)  99.4 (316/318)  97.3 (11/73)  98.9 (7112/720)

PWUD included patients with current illicit drug use, patients with illicit drug use within 12 months prior to screening, and patients with illicit drug use more than 12 months prior to screening.
G/P, glecaprevir/pibrentasvir; PWUD, person who uses drugs; SD, standard deviation; SVR12, sustained virologic response at post-treatment Week 12..
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HRQolL

e The mean (SD) change from BL to the SVR12 visit was 1.59 (7.06), 2.61 (9.48), and -0.73 (1.49) for the
SF-36 PCS, SF-36 MCS, and FSS scores, respectively

—The mean (SD) change from BL to the SVR12 visit for each of the SF-36 domains was as follows:
Bodily Pain, 1.88 (9.82); General Health, 2.60 (8.44); Mental Health, 2.25 (9.91); Physical
Functioning, 1.39 (8.09); Role Emotional, 2.46 (11.04); Role Physical, 1.88 (9.45); Social Functioning,
2.08 (10.18); and Vitality, 2.75 (9.04)

— Of all SF-36 domains, the largest mean increase in score was observed for Vitality, as shown in other
HCV populations??

e The percentages of patients who demonstrated MID in PROs are presented in Figure 2
—43.6% of patients showed a clinically meaningful improvement in fatigue from BL to the SVR12 visit

Figure 2. Patients Who Demonstrated MID in SF-36 PCS (22.5 Increase) and
MCS (22.5 Increase) Scores, SF-36 Domain Scores (=5 Increase), and FSS
Scores (20.7 Decrease), From BL Through the EOT and SVR12 Visits
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Error bars represent 95% Cl. BL, baseline; BP, Bodily Pain; Cl, confidence interval; EOT, end of treatment; FSS, Fatigue Severity Scale; GH, General Health; MCS, Mental Component Summary;
MH, Mental Health; MID, minimally important difference; PCS, Physical Component Summary; PF, Physical Functioning; RE, Role Emotional; RP, Role Physical; SF, Social Functioning;
SF-36, 36-Item Short Form Health Survey; SVR12, sustained virologic response at post-treatment Week 12; VT, Vitality.

= G/P treatment of patients with chronic HCV infection in real-world clinical settings such as these
PMOS resulted in high SVR rates and clinically meaningful improvement in HRQol, irrespective of
treatment duration, cirrhosis, illicit drug use, or age

= HCRU, based on the mean number of visits observed for patients, was less than that recommended
in the protocol, with some variability between countries

—The early post-treatment visit was the visit most likely to be skipped
— Despite such differences in HCRU, consistently high SVR rates were achieved with G/P

= Greater than 40% of patients experienced a clinically meaningful improvement in the mental
components of HRQoL. A similar percentage of patients experienced a clinically meaningful
decrease in fatigue

" These PMOS will continue to monitor and analyze HRQolL and HCRU in multiple real-world
clinical settings
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Achieving accelerated elimination of hepatitis C virus infection by 2025: a case study In France
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BACKGROUND METHODS (Continued)

e Patients with hepatitis C virus (HCV) face increased healthcare
costs due to hepatic complications and extrahepatic
manifestations affecting cardiovascular, renal, central nervous
system, immune, rheumatologic, and endocrine systems.%?

* Treatment of HCV infection has shown to reduce the risks and
associated costs of hepatic and extrahepatic complications.

* In spite of these benefits, treatment is often delayed for
patients with early stages of liver disease. 34

e Other outcomes included: (i) total healthcare (hepatic,

extrahepatic and treatment) costs, (ii) quality-adjusted life years
(QALYs) valued at £20,000, and (iii) net monetary benefit (NMB
= A QALYs * £20,000 — A Costs [A represents difference between

immediate vs. delayed treatment]).

e Future QALYs and costs were discounted at 3.5% yearly.’
* Regression analysis was performed to assess the impact of

treatment delay and LFTU on total costs and NMB.

OBJECTIVES MODEL INPUTS

* This study explored the clinical and economic burden of
delaying pan-genotypic hepatitis C treatment and the cost-
effectiveness of immediate versus delayed treatment in the
United Kingdom (UK).

METHODS

* A Markov state transition model of the natural history of HCV
was developed to forecast liver-related and economic outcomes
over a lifetime from the UK National Health Service (NHS)
perspective.

* The model was based on health state frameworks in the
academic literature.>® The natural history of HCV infection is
shown in Figure 1.

* The analysis focused on the immediate treatment of patients
with HCV genotypes 1-6 and fibrosis stages FO—F2 vs delayed
treatment in later years.

* |In the base case, there was no patient loss to follow-up (LTFU)
due to treatment delay.

* |n scenario analyses, annual LTFU rates of 1%, 5%, 10%, and
20% were considered.

* Health outcomes included lifetime risks of decompensated
cirrhosis (DCC), hepatocellular carcinoma (HCC), liver
transplantation (LT), and liver-related death (LrD).

Figure 1. Model schematic

9,

SVR, History of
Mild (FO-F1)

9,

SVR, History of
Moderate (F2-F3)

HCV, hepatitis C virus.

Note: Health states are depicted by ellipses, arrows represent permissible transitions between health
No states while loops represent no transition. Hashed arrows depict the possibility of achieving recover (i.e.

e Patient demographics as well as hepatic and extrahepatic
costs were drawn from UK sources;%36.83 transition
probabilities and health state utilities were based on
published literature.19-12

* Treatment attributes were based on clinical trials of
glecaprevir (identified by AbbVie and Enanta) and
pibrentasvir.t3

Table 1: Baseline patient characteristics

Demographics Base Case Value

Genotype distribution®

GT1 52.0%

(of whom %GT1a)'* (68.1%)
GT2 12.0%

GT3 23.0%

GT4 11.0%

GT5 1.0%

GT6 1.0%

43.0
66.0%
37.3%
47.5%
15.3%
0.0%
_FA 0.0%

Sources:
® AdelphiPatient Chart Tracking Study
4 Harris et al. (1999)

HCV SVR). Dotted arrows depict a potential reinfection. All-cause death is possible from any health state.

Liver-related death is possible from DCC, HCC, and LT.
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RESULTS

* Delaying treatment with glecaprevir/pibrentasvir increased
long-term risks of compensated cirrhosis (CC), DCC, HCC, LT,
and LrD; LTFU further aggravated these risks.

e Assuming no LTFU (= 0%), long-term liver-related outcomes
increased with length of treatment delay. For instance, at
year 5, there was an increased risk of CC of 2.7%, DCC
(0.01%), HCC (1.0%), LT (0.05%), and LrD (1.0%). (Figure 2A)

e Assuming LTFU = 20%, the long-term risks at year 5 increased
to 41.4% (CC), 18.6% (DCC), 8.9% (HCC), 2.2% (LT), and 20.8%
(LrD). (Figure 2B)

Figure 2. Cumulative hepatic risks from delayed treatment —
(A) LTFU=0% and (B) LFTU=20%
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* Delaying treatment substantially increased lifetime
healthcare costs, especially due to the risk of LTFU.

* Assuming no LTFU, the share of total cost attributable to
extrahepatic cost fell from 81% to 61% as treatment was
delayed from one to ten years (Figure 3A).

* When LTFU=20%, the lifetime cost from delayed treatment
increased at least 3-fold (vs. LTFU=0%), with similar shares
attributable to hepatic vs extrahepatic costs (Figure 3B).

* |In regression analysis, total costs were predicted to
increase by £1,318 (95% confidence interval: £1,214-
£1,421) for every year of treatment delay and by £667 (95%
confidence interval: £598-£737) for each additional
percentage increase in patients LTFU.

e The NMB of immediate vs delayed treatment with
glecaprevir/pibrentasvir also increased with years of
treatment delay (Figure 4).

e |ncreased Risk of LT

Figure 3: Costs increase generated by treatment delay by
extra-hepatic and non-extra-hepatic costs - (A) LTFU=0% and
(B) LTFU=20%
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Figure 4: Impact of treatment delay and patients LTFU on the
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* Immediate treatment was a dominant strategy regardless of
time of delay as it delivered more QALYs at lower costs
(NMB>0). Moreover, the NMB associated with delayed
treatment increased with higher risk of LTFU. (Figure 4)

* In regression analysis, the NMB of immediate treatment was
estimated to increase by £4,556 (95% confidence interval:
£4,236-£4,876) for every year treatment was delayed and by
£1,981 (£1,766-£2.197) per every 1% increase in LTFU.

LIMITATIONS

* A patient who progressed to advanced liver disease (CC and
beyond) within the period of treatment delay was assumed to
remain untreated. This may not be observed in routine clinical
practice if patients are not LTFU.

* The model assumed that there was no spontaneous remission
from FO. Moreover, viral reinfection rates were based on expert

opinion. Further research is needed to inform these parameters.
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LIMITATIONS (Continued)

* There was limited information on the demographics of patients
with chronic HCV in the UK; baseline data for patient distribution
across genotypes, treatment history and fibrosis distribution
were extracted from the Adelphi Patient Chart Tracking Study.®

* Results were based on a model forecast and may differ from
those observed in routine clinical practice.

* We assumed a willingness-to-pay threshold of £20,000 per QALY
per NICE guidelines. Increasing the threshold to less
conservative levels would further strengthen the rationale for
immediate treatment.

CONCLUSIONS

* Immediate versus delayed hepatitis C treatment decreased
hepatic and extrahepatic costs and was a dominant strategy
in the UK as it delivered more QALYs at lower cost.

* Immediate treatment mitigated the hepatic and extrahepatic
burden of HCV as well as the risk of LFTU, thus maximizing
the value of treatment to patients and payers.
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INTRODUCTION

" The introduction of highly efficacious pan-genotypic therapies for hepatitis C virus (HCV) infection has

Table 1. Year of elimination of HCV by country or territory Figure 1. Year of elimination of HCV by country or territory

Year in which the WHO’s 2030 target was |Annual treatments

T , Restrictions on lceland
made the elimination of HCV an attainable goal met necessary to treatment by Year of _
Country o teritory schieve WHO's |0 rein |eliminati Spaln mpe
, , , _ ibrosis score in |elimination
" This study assessed the progress made in 45 high-income countries and territories towards meeting the Incidence Mortality Diagnosis Treatment FRElRiCCliy UL 2017 France  NEEE——
2030 HCV elimination targets?! set by the World Health Organization (WHO) for incidence, mortality, target Australia  e—
diagnosis, and treatment Australia 2026 2024 2016 2021 5,400 No 2026 Japan  —
e I - \o 2031 toly - me—
= A previously published Markov disease progression model? of HCV infection was populated with Bahrain B B B B 1,100 Yes B Switzerland ——
demographic and epidemiological inputs for 45 high-income countries and territories from the United Belgium 2042 2039 2029 2042 3,900 Yes - United Kinedom s
Nations World Population Prospects® and the Polaris Observatory,* respectively Canada 2043 2029 2022 2029 10,000 Yes - 5
" Primary modification to the published model was the calculation of incidence: Chile 2050 — — — 2,300 Yes — South Korea  Fe—
- Incident cases of HCV were separated into vertically> and horizontally acquired infections Cyprus 2042 _ _ _ 200 Yes _ Austria
- Future incidence was assumed to change at the same annual rate as prevalence Czechia _ _ 2046 _ 3,100 Ves _ Germany
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and overall prevalence was used where treatment was not restricted to simulate the impact of : . .
treatment as prevention Estonia 2041 — - 2048 930 Yes - Saudi Arabia
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" Modeled outcomes for prevalence, incidence, liver-related deaths due to HCV infection, as well as Germany 2027 2029 2031 2030 9,600 No 2031 Bahrain I
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country or territory would meet the WHO’s 2030 targets to eliminate HCV: Hong Kong SAR of China _ _ 2045 _ 1,100 Ves _ clslu I
- 80% reduction in incidence of chronic HCV infections between 2015 and 2030 Hungary 3 3 5043 5644 5 800 Vo 3 Can ada
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® An estimated 2.4 million people in the United
States are infected with hepatitis C virus (HCV),
a major cause of liver disease and cirrhosis?

e With the advent of direct-acting antivirals, high cure
rates for HCV are achievable but rely on closing key
gaps in the HCV care cascade to meet the HCV
elimination targets set by the World Health
Organization (WHO)*?

e Guidelines outline the standard patient journey
from screening to cure**

e A 2014 meta-analysis found large gaps at each step
of the HCV care cascade, including only 50% of
patients being diagnosed and aware of their HCV
infection and only 16% of patients receiving
treatment’

Gaps in HCV Care Cascade

Living with
HCV infection

'i'%'wﬁ:i:i'

Detection:

III SV« Screening via HCV antibody (Ab) test
e o 2 fi
.0, S E——
'nl diagnosis
o o
'n‘. ° Liver disease | «HCV genotype and
w — assessed fibrosis testing
S = ° °
wiw w w? o Tlil

e To assess the flow of HCV patients across physician
specialties in the United States over the course of care

e To identify trends and gaps in the HCV care cascade
in a real-world setting

¢ Data from 2 de-identified national laboratory
datasets (January 2013 — December 2016)?

— Patients in this study represent the majority of US
patients screened for HCV Ab and / or tested for
HCV RNA between 2013 and 2016

—Screening: Patients who received HCV Ab test

—Awareness: Patients who received HCV RNA viral
load test irrespective of HCV Ab test

— Diagnosis: Patients who had a positive HCV RNA
viral load test

—Linkage to care: Patients with positive HCV RNA
viral load test who visited a physician to receive
liver function test and / or genotype assessments
and received treatment

= Liver function was assessed per modified
Fibrosis-4 (FIB-4) Index scoring based on alanine
aminotransferase (ALT) and aspartate
aminotransferase (AST) levels and platelet count

= Treatment was not directly observed but
inferred via change in viral load

e The number and proportion of patients at each
step in the care cascade was calculated per
physician specialty

¢ Sankey diagrams were used to visualize the flow of
patients across physician specialties at various steps
in the care cascade, with the width of each arrow /
arm proportional to the patient flow quantity
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RESULTS

Frequency of Patients at Each Step in HCV Care Cascade

Screening (first Ab test) 17,177,546 -

Detection (first positive Ab test) 974,277 5.7% of screened
Confirmatory test (first HCV RNA test [positive or negative] following positive Ab test) 527,340 —L 54.1% of Ab+

HCV RNA+ (first positive HCV RNA test following positive Ab test) 337,846 64.1% of Ab+ RNA-tested
Awareness (first HCV RNA test irrespective of Ab test) 1,721,020 -

Diagnosis (first positive HCV RNA test irrespective of Ab test) 913,529 53.1% of RNA-tested
Genotype test (first genotype test following positive HCV RNA test) 487,263 —|: 53.3% of RNA+
Liver function test (first liver function test following positive HGV RNA test) 390,162 42.7% of RNA+

Diagnosis and linkage to care (positive HCV RNA test & >2 HCV RNA lab tests)
Treatment (after diagnosis)

172,835 -L -
18,220 10.5% of diagnosed linked to care

HCV Care Cascade by Physician Specialty

e Over the course of the care cascade:
— Decreased proportion of lab tests ordered by
generalists and obstetrician / gynecologists (OB/GYN)
—Increased proportion of lab tests ordered by
HCV specialists

100

Proportion of lab tests

Screening Detection Confirmatory ~ Awareness Diagnosis

Genotype  Liver Function Treatment
Test Test Test

1 Missing specialty ¥ HCV Specialist °

1 Other 2

u OB/GYN
*Other includes all other physician specialties; "HCV Specialist includes hepatologist, gastroenterologist,
and infectious disease specialist; ‘Generalist includes primary care, family practice, internal medicine

Patient Flow Across Physician Specialty:
Gaps in Detection to Confirmatory Test

e Among patients who tested HCV Ab+, 46% of
patients did not receive confirmatory RNA testing

H Generalist ©

Fraction of Ab+ patients without

confirmatory RNA test
Generalist confirmatory test: 20.45
17% Generalist detection: 37.60
46%
== Hev Speci'aks« confirmatory test: 7.07 l
'HOV Specialst detection: 5.73 ||
Detection: 100.00 o0 /
Other confirmatory test: 14.16
14%
¥
Other detection: 27.84 \
49% }
issing specialty confimatory test: 11.23
e

N \
15% _

Missing specialty detection: 26.22 |

1% =i OB/GYN confirmatory est:
57%
OB/GYN dets 0

Gap, percentage of Ab+ patients seen by physician group who did not have a confirmatory HCV RNA test by that
physician group

—L = gap in HCV care cascade

Patient Flow Across Physician Specialty:
Gaps in Diagnosis to Genotype or Liver
Function Testing

* 46.7% of patients diagnosed by HCV RNA test did
not have an HCV genotype test

® 57.3% of patients diagnosed by HCV RNA test did
not have a liver function test

Fraction of HCV RNA+ patients
who did not have a genotype test

-
54%

4% - HCV Specialist genotype test: 15.33
HOV Specials dingnosis: 6

: 19%

Diagnosis: 100.00
10%
Other diagnosis: 19.72

51%
Missing specialty genotype test: 15.07
17% ing specialty genotype
Missing specialty diagnosis: 32.19

0
1% g \! 53%
OB/GYN genotype test: 0:16—
OB/GYN diagnosis-o: 78%

Fraction of HCV RNA+ patients who
did not have a liver function test

Diagnosis to Genotype Test

Generalist genotype test: 13.15
Generalist diagnosis: 28.23

Other gentype test: 9.62
7,

Diagnosis to Liver Function Test

17% Generalist diagnosis: 28.23 Generalist liver function test; 11.39
60%
6% HCV Specialist liver function test: 12.78 I
HCV Specialist diagnosis: 18.96
33%
Diagnosis: 100.00 Otheriver function test: 9.74

10%

S y—— - ANe——
51%

24%

OB/GYN liver function test: 0.24—

Missing specialty diagnosis: 32.19
73%

P

1%

—

OB/GYN diagnosis-0.90—= 78%

Gap, percentage of HCV RNA+ patients seen by physician group who did not have a genotype of liver function
test by that physician group



RESULTS (coNTINUED)

Patient Flow Across Physician Specialty: Gaps in Diagnosis® to Treatment

e Out of patients who received at least 2 HCV RNA lab tests as part of HCV diagnosis, 90% did
not receive treatment
Fraction of HCV diagnosed patients with
2 RNA lab tests who did not receive treatment

2 9% Generalist diagnosis: 30.96
Generalist treatment: 1.62

95%

HCV Specialist treatment: 3.88 ||

Other treatment: 2.43
HCV Specialist diagnosis: 21.91 o
Diagnosis: 100.00 83%

17%
Other diagnosis: 19.17 Missing specialty treatment: 2.58

| g2

Missing specialty diagnosis: 27.30
% 'g Sp ity diag 91%
\ OB/GYN treatment: 0:02
OB/GYN diagnos| -91%
2Diagnosis indicates 22 HCV RNA lab tests

Gap, percentage of patients who had 22 HCV RNA tests by physician group but did not receive treatment from that physician group

Patient Flow Across Physician Specialty From Diagnosis to Treatment In Cirrhotic vs.

Non-Cirrhotic Patients

e Among treated patients (n=18,220), there were no meaningful differences in patient flow trends between
patients whose disease was classified as cirrhotic® (n=2,296) vs. those whose HCV was non-cirrhotic (n=9,159)

Patients With Cirrhosis

Generalist treatment: 14.67

Generalist diagnosis: 28.66

HCV Specialist treatment: 42.51

HCV Specialist diagnosis: 32.14
Diagnosis: 99.99

|

{

Other diagnosis: 21.34 Other treatment: 25.78

Missing specialty diagnosis: 17.69 Missing specialty treatment: 16.99
OB/GYN afaﬁhﬁéfsr&ﬂ— OB/GYN treatment: 0.04

“Cirrhosis defined as FIB-4 score >5.2

Patients Without Cirrhosis

Generalist treatment: 17.34
Generalist diagnosis: 28.50

HCV Specialist treatment: 40.25
HCV Specialist diagnosis: 30.16

Diagnosis: 100.00
Wm 25.14

Other diagnosis: 21.06 ]\
OB/GYN’IrSaImEN‘-Q-ﬂ—

OB/GYN di

Missing specialty diagnosis: 19.66 Missing specialty treatment: 17.16

LIMITATIONS

* The analysis cannot distinguish treatment from spontaneous clearance, as it relies on changes in viral load
laboratory tests rather than prescription of treatment

* The analysis did not include patients without an HCV RNA test during or after therapy
e Liver fibrosis was assessed by ALT, AST, and platelet lab values and not diagnosis codes
e Although the study is based on a large dataset of laboratory data, results may not be generalizable beyond

the study sample



CONCLUSIONS

= Significant gaps were identified in all stages of the HCV care cascade, particularly from screening to
diagnosis and from diagnosis to treatment

= Data indicate that although generalists initiate HCV screening in greater than one third of patients,
a growing proportion of patients receive further assessments and treatment by HCV specialists

= Timely screening, monitoring, and linkage to care by generalists and immediate treatment upon HCV
diagnosis by specialists could help to reduce the gaps in the care cascade to accelerate HCV elimination
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