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Objectives

 Brief overview of HBV epidemiology updates
and the importance of the chronic HBV cascade

of care
* Review recent updates on epidemiology of HDV

In the U.S. with a focus on highlighting the
clinical and economic burden
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Figure 2: Global and regional hepatitis B virus cascade of care in 2016
AFRO=Regional Office for Africa. EMRO=Eastern Mediterranean Regional Office.
EURO=FRegional Office for Europe. PAHO=Pan American Health Organization.
SEARO=5outh-East Asia Regional Office. WPRO=Western Pacific Regional Office.

Polaris collaborators, Lancet 2018;3:383-403



HBYV Prevalence in the United States
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HBV Prevalence in 2022 — Up to 2.5 Million

In 2022, we estimated
1.971 million (M) (95% ClI
1.547-2.508) persons
with CHB

1.547M (95% CI 1.264—
1.831) were FB

0.424M (95% CI. 0.282—
0.678) were U.S.-born

Based on updated meta-
analyses and
incorporation of most
recent 2022 US Census
data

Under Review
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Hepatitis Delta Virus

» Hepatitis Delta virus (HDV) infection, occurring as a super-infection in patients with
chronic HBV, or concurrently as co-infection together with HBV is associated with
increased risks of liver disease progression to cirrhosis, hepatocellular carcinoma
(HCC), and liver related morbidity and mortality.

« Sub-optimal awareness of and non-routine testing for HDV among patients with chronic
HBYV contributes to low rates of HDV testing and gaps in our understanding of HDV
epidemiology in the U.S.

* Global studies have estimated HDV prevalence ranging from 12 to 74 million, reflecting
the heterogeneity of existing HDV epidemiology studies

 Studies specifically focusing on HDV epidemiology in the U.S. are lacking, and there is a
need for large high-quality studies to improve our understanding of HDV testing and
prevalence patterns among U.S. populations

Stockdale, et al. J Hepatol 2020;73:523-32; Chen et al. Gut 2019;68:512-521; Miao, et al. J Infect Dis 2020;221:1677-1687



Prevalence of anti-HDV among HBsAg positive people in the general population
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HDV Testing Among Quest CHB Cohort

HDV testing in the U.S. |* L o
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Wong RJ, et al. Am J Gastroenerol 2022.




HDV Testing and Prevalence — National VA Data

Among 27,548 CHB pa'[ientS HDV Testing and HDV Prevalence Among US Veterans with CHB
e 93.2% male, 92.5% non-Asian
* 2.8%HIV, 22.3% HCV 35.00
B HDV Tested among CHB Cohort OHDV Positive Among Those Tested

Overall, 16.1% completed HDV testing,
among whom 3.25% were positive.

30.00

HDV testing was higher among 25.00

Asians vs. non-Hispanic white (29.0% vs.
14.9%, aOR 1.49, 95%CIl 1.32-1.68)

20.00
°* men Vvs. women :516.2% vs. 14.5%, aOR 1.24,
95%Cl 1.07-1.43) 15.00
* HIV positive vs. negative (17.8% vs. 16.1%,
aOR 1.32, 95%Cl 1.07-1.64), p<0.01 for all. 10.00
Among those tested, HDV positive was 5.00
higherin ﬂ rp ﬂ ﬁ A ﬂ
*  HCV-positive vs. HCV-negative (8.45% vs. 0.00
N N 'Qq‘z’

Proportion (%)

2.35%, aOR 3.24, 95%Cl 1.94-5.42) &
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«  cirrhosis vs. non-cirrhosis (7.71% vs. 2.80%, «© MR GO R R AR N
aOR 2.27, 95%CI 1.47-3.53) & @9& L ¥ & I @
& 3
+ drug use vs. non-drug use (5.30% vs. 2.49%, ¥ o

aOR 2.04, 95%Cl 1.14-3.63), p<0.01 for all
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National and Regional Prevalence of Hepatitis Delta Virus Among Commercially Insured
Patients in the US
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Objective

» To evaluate national and regional prevalence and incidence of HOW infection
amang commercially insured adults in the US

= In this retrospective study, adult patients with 21 HDV or HBY diagnosis
(IGD-9790-CM) were assessed from Jan 1, 2014, to Dec 31, 2021 (study pericd), 2015 to 2020
using the I2VIA PharMetrics Plus database cowering approximately 210 millian
US patients from primarily commercial payers Figure 3. State-by-State Prevalence of HDV Among People With HBV

- The study population included commercially insured adults with 21 inpatient claim or  FTOm 2015 to 2020
22 outpatient claims 230 days apart with an /CD-94 0-CM diagnosis code for HEW
or HOV between Jan 1, 2015, and Dec 31, 2020 (identification percd)

= Index date was defined as the first claim of HBW or HDV diagnosis between
Jam 1, 2015, and Dec 31, 2020

= Patients in the HEW monoinfection cohort had no HDV diagnosis during the
study period

= ‘Yearly and state-level prevalence of HOW infection were determined amang all
adults with HEWV

= Incidence was calculated among adulis with no HOW infection diagnoses prior to
the index date

= Annual prevalence was calculated based on the lifetime prevalence approach
— Adults diagnosed on or before the year of assessment were included

= Among the 74,837 commercially insured adults with HEW infection, 1,422 had
concurrent HDV infection identified, franslating to a prevalence of 1.9%

= HOW prevalence among all commercially insured adults was 18.7 per million
from 2015 to 2020

= HOW prevalence among patients with HBWY ranged from 1.3% to 1.8% from 2015
to 2020

= Mewly diagnosed HDV infections among HBV patients accounted for 1,312
cases, with ah overall incidence of 1.8%

= “Yearly HDV incidence among HBV patients ranged from 0.2% to 0.6% from

AASLD: The Liver Meeting; November 10—14, 2023; Boston, MA, USA

Key Findings

+ Among 74,937 commercially insured
adults with HBV infection between 2015
and 2020, 1,422 had concurrent HDV
infection identified, translating into a
prevalence of 1.9% and incidence of
1.8% in the US

* Yearly lifetime HDV prevalence among
patients with HBV ranged from 1.3%
to 1.9%, while yearly HDV incidence
among patients with HBV ranged from
0.2% to 0.6%

* Regionally, prevalence and incidence
of HDV infection were highest in Utah

Conclusions

Q These findings underscore the need
for earlier identification, diagnosis,
and treatment of HDV infection among
patients with HBY in the US
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Key Findings

+ Prevalence and incidence of lab-
confirmed HDV among US adults
infected with HBV was 7.8% and

Objective Figure 3. Yearly Prevalence of Lab-Confirmed HDV Among s R

* To evaluate the prevalence and incidence of laboratory-confirmed HDV infection among People With HBV From 2015-2022 2022
adults with HB\ in the U3 I + Overall, among patients with HBV

|Methods s

Adults (=18 oid) diagnossd with HBV infection (ICD-8/(0LCM) or who had an HDV - TH% — 11.4% were tested for HDV

* Adul Years iag W in or an HDW : i

RINA test complsted between Jan 1, 2015, and Dec 31, 2022, from the HealthVerity T Antibody or HDV RNA

Dratabase linked with Quest laboratory data wers included — Of the patients who were HDV
Ab+, 38.0% were tested for
HDV RNA, and 38.7% of those
HDV RNA-tested patients
were HDV RNA+

‘Yearly and state-level prevalence of lab-confirmed HD' infection was determined by
RMA testing among adults with HEY

HOV Pravalanca
#

* Incidence was defined as the rate of new cases of a specific disease developed during s
a particular time period* :
— Incidence of HDW was calculated among patients who had a negative HDW RMNA or firs " "
HDV antibody (Al) result pricr to a positive HDW RNA result s T M L el 3
* Prevalence was defined as the total number of people with a disease within a specific = b 8 e HE b e COHCIUSlonS
pe”:: °f7m'm o HOV was caleulati . 4 " Among 1217 pafients with lab-confirmed HBV infection between 2015
— hiLa prevaenoe was catl on e preva approach, 2022, 95 were HDW RNA+, comesponding to an overall prevalence of 7.8%

adults who were HDVW RNA+ on or before the year of assessment were included ; i ! -
HOW RMA and HDV Al test rates ameong patients with HEV were reported * HDW prevalence among patients with HBY ranged from a high of 11.4% in -l The overall low rates of HDV

Baseiine (12 months pre-index) characteistics of laboratory-confmed pabients 2015 to 6.3% in 2019, and steadily increassd thereafter to 7.8% in 2022 testing among adults with
with HO' or with HE'Y only with at least 12 months pre- and post-index continuous HBV emphasize the need for
enroliment were described increased efforts in screening,
diagnosis, linkage to care,
and timely treatment of HDV
infection

These data support the utility
1 of reflex testing for HDV RNA

following an HDV Ab+ result

AASLD: The Liver Meeting; November 10—14, 2023; Boston, MA, USA




HDV Prevalence in 2022 — ~75,000

* In 2022, the weighted average
HDV prevalence among FB

persons in the U.S. WaS CHBamorE:;h:Esi:rm:}U.S.,2022 HDVAmongFB“\;IvI::sC;I:g;,n the U.S., 2022
* 4.20% (64,938 [95% CI 33,055- 1000 800 600 400 200 0 20 40 60 80
971392] personS) 887,413 | | Asia‘ | I 20.173

« When combined with updated L

estimates of U.S.-born persons

with HDV, we estimate 75,005  “™ .l

(95% CI 42,187—108,393) 253,656 Africa 16,494

persons with HDV in the U.S.
® Based On updated meta-analyses 1,547,474 | = CHB among FB in the U.S. from all world regions HDV among FB with CHB in the U.S. from all world regions = 64,938

and incorporation of most recent

2022 US Census data

Under Review



Association between hepatitis delta virus with liver morbidity and mortality: A systematic

literature review and meta-analysis

Figure 1: PRISMA Flow Diagram of Screened and Included Studies
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Gish, Wong, et al. Hepatology 2023

Figure 2: Association of HDV RNA Status with Any Liver-Related Event: Risk (A) and
Hazard (B) Ratios

A
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When compared to HDV RNA- patients,
HDV RNA+ was associated with a
significantly higher risk of progressing to
compensated cirrhosis (RR 1'744%'[2146%45])’

decompensated cirrhosis (HR 3.
9.10

ik

hepatocellular carcinoma (HR 2.97
4.70]), liver transplantation (HR 7.0
30.99)),

liver-related mortality (HR 3.78 [2.18, 6.56]).

Figure 5: Association of HDV RNA Status with HCC: Risk (A) and Hazard (B) Ratios s
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Figure 7. Association of HDV RNA Status with Mortality: Risk (A) and Hazard (B) Ratios
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Increased Baseline Comorbidity Burden Among Commercially Insured Patients With Hepatitis Delta
Virus Infection vs Hepatitis B Virus Monoinfection in the United States
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Healthcare Resource Use and Costs Associated With Hepatitis Delta Virus Infection Compared With
Hepatitis B Virus Monoinfection Among Commercially Insured Patients in the US
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Figure 3. HCRU among patients with HEV monoinfection and
HDV infection
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Significantly Higher Clinical and Economic Burden Following Diagnosis of Hepatitis Delta Virus
Infection Among Commercially Insured Adults With Chronic Hepatitis B in the United States
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Figure 3. Baseline comorbidities among 440 patients with HDV infection
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Figure 4. Greatest liver disease severity at baseline among patients
with HDV infection
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Table 2. HCRU comparison 12-month pre- vs 12-month post-HDV
diagnosis

ontl
HCRU nts, mean (S0} pre-HD po DV D P-value
All-cause utilization 24.1(24.7) 20.8 (31.4) <0001
Inpatient visits 0.0 (a2} 0.0 (5.2) 73
Emergency visis 04 (13) B3 (1.9) 002
""“"”'a“ﬁ’ ﬂ;a"" el 55(10.8) 8.6(21.0) <0001
W\'CEFL

Physician office visits 8.2 (25] 10.8 (10.5) <0001
Orther visits" 0.1 (0.8} 0.1 (0.7) ]
Fharmacy daims 1.6 (15.5] 135 (168.1) 0003
Inpatient LOS days

Al patient= ERTEE] EXT PR 7]
Al least 1 visit 15.2 (23.1) 321 63.4) T

“Other wisks include anmy visks that are not cassifizd In the main categones. Al values are presented as mean (30).
D, diagnosis; HGRU, healthrare resourcs use; HOW, hepaits defa vins; LOS, lengi of stay.

— A 23 7% increase in all-cause HCRU was observed from pre- to post-HDV diagnesis
(P <.0001)

— The largest difference in HCRU (pre- vs post-HD'V diagnosis) was from “ambulatory
care and outpatient hospital on-campus visits,” for which a 56.4% increase in HCRU
was observed (P <.0001)

Figure 5. Mean PPPY all-cause total costs comparison pre- vs
post-HDV diagnosis

P<005
512,000 WPEHOV dlagnosls M Post-HDV dagnosis -
510,000 =2
P=2
$8.000 [—
6,104
56,000 =
8 P = 0001 P 007 BT

= - 47
2,000 I.P"". 'iﬂ‘.'l # e F1597 F1784
315 E2m 155 g8t ..
o ]

Inpatient costs EDcosts  Ambulsiory” cosis Physican office  Phammacy costs  Tokal costs
SOSE

"Ambulaiory care and cutpasent haspital on-campus vists.

ED, emergency depamtment HD'V, hepattis defta virus; PRFY, per patient per year.

— A 20.86% increase in all-cause total healthcare costs was observed from pre- fio
post-HOW diagnosis (P <.005)

— The largest difference in all-cause healthcare costs (pre- vs posi-HDV diagnosis) was
from “ambulatory care and outpatient hospital on-campus visits,” for which a 49.8%
increase in HCRU was observed (P = .0001)

Key Findings

— Over 20% of commercially insured
patients in the US with HDV had
already developed cirrhosis or
liver-related complications at
the time of diagnosis

— Approximately 6 more visits
and claims amounting to $1,916
were observed in the 12 months
after HDV diagnosis

Conclusions

The significant increase in
Q HCRU and costs post HDV
diagnosis underscores the
need for more effective
strategies for screening,
diagnosis, linkage to care,
and treatment of patients
with HDV infection, to
decrease the burden of
disease for patients and the
healthcare system




HDV testing recommendations

. 1 AASLD APASL EASL

Who to Test o Persons born in regions with reported high HDV o HDV testing o HDV testing
endemicity should be should be
o Persons who have ever injected drugs considered in all considered in all
o Men who have sex with men patients with patients with
o Individuals infected with HIV or HCV chronic HBV chronic HBV

o Persons with multiple sexual partners or any history
of sexually transmitted disease

o Individuals with elevated ALT or AST with low or
undetectable HBV DNA
What HDV Tests to [ Anti-HDV total antibody, followed by HDV RNA if ° No specific ° No specific
Use positive guidance on guidance on
HDV testing HDV testing
methods methods

Terrault, et al. Hepatology 2018;67:1560-1599; Sarin, et al. Hepatol Int 2016;10:1-98; EASL. J Hepatol 2017;67:370-398.



- FactorS/

Multi-factorial Barriers to Effective
Patient ] Viral Hepatitis Care

Provider \
Factors

Timely and
Appropriate

i p— —

«  Medical literacy and Viral Hepatitis
education/awareness Care
* Socioeconomic .
factors S —

+ Knowledge and up to
date with guidelines

+ Attitudes & bias

* Experience with

* Age, sex,

race/ethnicity
Primary language
Substance use
Health insurance

patients with viral
hepatitis and chronic
liver disease
Perception of barriers
to screening and

Access to care Health treatment
~n mn + Competing demands
Payorsj Factors Public
— Health
T—— Patient |+ Availability of providers . Departments
Advoc acy * Infrastructure and resources to support _
) screening implantation and linkage to Medical ) =
\,_\—“O ups care _ Societies
— * Location of services
» Type of practice setting . -




Take Home Points

« HBV and HDV are associated with significant morbidity
and mortality

« Major gaps persist in the chronic HBV and HDV cascade
of care

 Significant clinical and economic burden of HDV

« Effective screening for early linkage to care for both HBV
and HDV is critical to reduce liver related complications
and mortality



e Questions?

 Rwongl23@stanford.edu
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