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Rename

Helpful Reminders

• Rename your Zoom screen,  
with your name and 
organization



Unmute

Helpful Reminders

• You are all on mute
please unmute to talk

• If joining by telephone 
audio only, *6 to mute 
and unmute 



Chat Box

Helpful Reminders

• Please type your full 
name and 
organization into the 
chat box

• Use the chat function 
to speak with IT or 
ask questions



• Bi-Weekly 1.5 hour tele-ECHO Clinics

• Every tele-ECHO clinic includes a 30 minute didactic presentation followed by case 

discussions

• Didactic presentations are developed and delivered by inter-professional experts 

• Website Link: www.vcuhealth.org/echo

VCU Opioid Addiction ECHO Clinics 

https://www.vcuhealth.org/echo


VCU Team

Clinical Director Gerard Moeller, MD

Administrative Medical Director 
ECHO Hub and Principal 
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Vimal Mishra, MD, MMCi

Clinical Expert

Didactic Presentation

Program Manager

Practice Administrator

IT Support

Lori Keyser-Marcus, PhD
Courtney Holmes, PhD
Albert Arias, MD
Salim Zulfiqar, MD

Richard Sterling, MD

Bhakti Dave, MPH

David Collins, MHA

Vladimir Lavrentyev, MBA

Introductions

Participant Introductions:

• Name

• Organization

Reminder: Mute and Unmute to talk

*6 for phone audio 

Use chat function for Introduction



What to Expect

I. Didactic Presentation
I. Richard Sterling, MD

II. Case presentations
I. Case 1

I. Case summary 
II. Clarifying questions 
III. Recommendations 

II. Case 2 
I. Case summary 
II. Clarifying questions
III. Recommendations 

III. Closing and questions
Lets get started!
Didactic Presentation



Evaluation and Treatment of 
Hepatitis C in 2020

Richard K. Sterling, MD, MSc, FACP, FACG, FAASLD, AGAF
VCU Hepatology Professor of Medicine

Chief, Section of Hepatology
Fellowship Director, Transplant Hepatology

Virginia Commonwealth University
Richmond, VA
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Learning Objectives

• To understand the epidemiology and burden of HCV

• Understand the evaluation of HCV

• To understand the current treatment for HCV



Overview of the Burden of HCV

• Approximately 30,000 new cases of HCV/year

• Acute HCV is rising (illicit drug use)

• Over 5 million in the US are infected (including 
prisons)

• <50% know they have it

• Over 75% who get HCV develop chronic disease

– 25% will develop advanced fibrosis (scarring)

– Increased scarring is associated liver failure and liver 
cancer

– HCV remains a leading indication for liver 
transplantation



HCV Burden Is Higher in Marginalized Populations
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Denniston M, et al. Ann Int Med. 2014;160(5):293–300; Edlin BR, et al. Hepatology. 2015;62(5):1353–1363; Grebely J, et al. Inl J Drug Policy. 2015;26(10):1028–1038; Maier MM, et al. 

2016;106(2):353–358; Galbraith JW, et al. Hepatology. 2015;61(3):776–782; Backus L, et al. Fed Pract. 2018;35(2):S8–S12.

Implementation of research strategies 
and interprofessional collaborative 
efforts are essential to target these 

populations

These populations experience: 

• High burden of comorbidities

• Inconsistency of HCV testing 

• Limited access to HCV care 



US Trends for Acute HCV Cases
and Drug Overdose-Related Deaths

Centers for Disease Control and Prev ention (CDC). Viral Hepatitis Surv eillance – United States, 2016. 

https://www.cdc.gov/hepatitis/statistics/2016surveillance/pdfs/2016HepSurveillanceRpt.pdf. Accessed 5/8/2019; CDC. Drug Ov erdose Deaths in the United States, 1999–2017. 

https://www.cdc.gov/nchs/products/databriefs/db329.htm. Accessed 5/8/2019. 

~69% of people with acute HCV infection reported injection-drug use

Reported Cases of Acute HCV (2001–2016) Drug Overdose Death Rates (1999–2017)
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Acute HCV and Deaths From Drug Overdose

CDC. Surv eillance for Viral Hepatitis – US, 2014. www.cdc.gov. Accessed 6/29/17; CDC. Drug Ov erdose Death Data. 

https://www.cdc.gov/drugoverdose/data/statedeaths.html. Accessed 05/08/2019.

Acute HCV Cases (2014)

Deaths from Drug Overdose (2014) 

Rate per
100,000

Population

≤ 0.4

0.5–0.9

1.0–1.4

1.5–2.5

> 2.5

Unknown

6.9–11.0

11.1–13.5

13.6–16.0

16.1–18.5

18.6–21.0

21.1–57.0

Deaths from Drug Overdose (2017) 



Who to test for HCV
• Traditional risk factors

– h/o illicit drug use (both IV and intranasal)

– Tattoos and body piercing (especially if placed non-
commercially)

– Blood transfusion < 1991 

– HIV, HBV

– Long term HD, Organ transplant recipient

– Evaluation of elevated LFTs

• Non-traditional risk factor

– 2/3 of those with HCV are those born between 1945-1965 
“Baby Boomers”

– All those 18-79 (new 2020)



Evaluation of HCV

HCV Ab +

HCV RNA and Genotype

Repeat HCV RNA

Resolved HCV
(never check 
anti-HCV again)

Liver Enzymes
CBC with Plt

HBV sAg/sAb/cAb
HAV IgG

HIV

Assess severity of disease
(Fibroscan, FIB-4, APRI)

Assess for treatment
(May require referral)

Avoid alcohol

Counsel on household and sex

Vaccinate for HAV and HBV

Avoid raw shell fish

+ -

-

+



Potential Serum Fibrosis Markers

• Forns Index
• APRI

– AST, Plt
• FibroTest / FibroSure

– Bilirubin, A2MG, Haptoglobin, GGT, globulins  
• FibroSpect

– HA, TIMP - 1, A2MG
• ELF Test 

– HA, TIMP-1, PIIINP
• SHASTA Index - HIV specific

– HA, AST, ALB
• FIB-4

– Age, Plt, AST, ALT
• Lok Index
• eLIFT

All have excellent NPV (to rule out) advanced fibrosis

but only moderate PPV (to rule it in)



FibroScan®
Elastogram

• Examination 
duration varies 
between 2 and 5 
minutes



Examination procedure

Area under the ROC curve 
(n=251)

(95% confidence interval)

• F≥2 : 0.79 (0.73-0.84)

• F≥3 : 0.91 (0.87-0.96)

• F=4 : 0.97 (0.93-1.00)



Factors that affect liver stiffness

Matrix deposition (fibrosis)

Other deposits

(Amyloid)

Venous congestion

(CHF, TR)

Ductular pressure

(obstruction)

Hepatic infiltration

(Leukemia, mast cells)

Inflammation

Hepatocyte 

Swelling

Liver Stiffness

Pressure

Bonder and Afdhal.  Curr Gastro Rep 2014;16:372

Steatosis



So, now we know the 

patient has HCV, the

genotype and the degree

of fibrosis, how are we going

to treat them?



Interferon free treatment

Holy Grail



HCV Polyprotein Processing 
and Viral Protein Function

Adapted from McGovern B, Abu Dayyeh B, and Chung RT.  Hepatology. 2008; 48:1700-12 

Complex
Inhibitor

Simeprevir

Paritaprevir/rtv

Grazoprevir

Voxilaprevir

Glecaprevir

Ledipasvir

Ombitasvir

Daclatasvir

Elbasvir

Velpatasvir

Pibrentasvir

Sofosbuvir Dasabuvir



SVR > 90%

Low Toxicity

Tolerability

Must haves

Short duration

One size fits all: pangenotypic

High barrier to resistance Helpful

Requirements for HCV Therapy

No drug–drug interactions

Low pill burden

Nice

bonus



Approved DAA for HCV 2020
DAA GT Duration (wks) Tablets/day

Sofosbuvir + ribavirin (RBV) 2,3 12-24 1 + RBV

Sofosbuvir + Ledipasvir& +/- RBV* 1, 4-6 8-24 1 (+ RBV)

Sofosbuvir + Velpatasvir& +/- RBV^ 1-6 12 1 (+ RBV)

Sofosbuvir + Velpatasvir+ Voxilaprevir& 1-6 12 1

Sofosbuvir + Daclastasvir+/- RBV^ 1,3 12 2 (+ RBV)

Sofosbuvir + Simeprevir 1,4 12-24 2

Elbasvir+ Grazoprevir +/- RBV# % 1,4 12-16 1 (+ RBV)

Paritaprevir/ritonavir/ombitasvir/dasabuvir
+/- RBV

1 12-24 4 (+ RBV)

Paritaprevir/ritonavir/ombitasvir+/- RBV 4 12 3

Glecaprevir + Pibrentasvir (G/P) % 1-6 8-16 3

Mechanism: b NS5B inhibitor;   a NS5A inhibitor;  p NS3/4A Protease inhibitor

* Cirrhosis    ̂  GT3 with cirrhosis or Y93H  # GT1a 
% safe in renal failure & safe in decompensated cirrhosis 



DAAs we use for HCV 2020
DAA GT Duration (wks) Tablets/day

Sofosbuvir + ribavirin (RBV) 2,3 12-24 1 + RBV

Sofosbuvir + Ledipasvir +/- RBV*  Harvoni 1, 4-6 8-24 1 (+ RBV)

Sofosbuvir + Velpatasvir+/- RBV^ Epclusa 1-6 12 1 (+ RBV)

Sofosbuvir + Velpatasvir+ VoxilaprevirVosevi 1-6 12 1

Sofosbuvir + Daclastasvir+/- RBV^ 1,3 12 2 (+ RBV)

Sofosbuvir + Simeprevir 1,4 12-24 2

Elbasvir+ Grazoprevir +/- RBV# Zepatier 1,4 12-16 1 (+ RBV)

Paritaprevir/ritonavir/ombitasvir/dasabuvir
+/- RBV

1 12-24 4 (+ RBV)

Paritaprevir/ritonavir/ombitasvir+/- RBV 4 12 3

Glecaprevir + Pibrentasvir (G/P)   Mavyret 1-6 8-16 3

Mechanism: b NS5B     a NS5A    p PI

* Cirrhosis    ̂  GT3 with cirrhosis or Y93H  # GT1a



Treatment of HCV Genotype 1 a/b 
Treatment naïve, no cirrhosis (8-12 weeks)

0

10

20

30

40

50

60

70

80

90

100

Sof/Led (8) Sof/Dec (12) EBR/GZR (12) Sof/Vel (12) G/P (8)

GT 1a GT 1b GT 1
%

 S
V

R

ION 3 ALLY-2 C- EDGE-TN ASTRAL-1 ENDURANCE-1

Kowdley KV, et al. N Engl J Med. 2014;370(20):1879‐1888; Wyles DL, et al. N Engl J Med 2015;373(8):714‐725; Ferenci P, et al. N Engl J Med. 2014;370(21):1983‐1992;
Zeuzeum S, et al. Ann Intern Med. 2015;163(1):1‐13; Feld JJ, et al. New Eng J Med. 2015;373(27):2599‐2607; Kwo P, et al. Hepatology. 2016;64(2):370‐380; 
Puoti M, et al. IAS 2017. Paris, France. Abstract TUPEB0384.
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Treatment of GT 1 non-cirrhotic
Peg/RBV failures
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Treatment of HCV GT1
DAA Experienced
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Treatment of GT 2
“ A gift from God”
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Sofosbuvir + Velpatasvir
(ASTRAL 3)
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Treatment of HCV GT 3 (12-16 weeks)
Treatment Experienced
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Summary of DAA in HIV-HCV vs HCV
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Most with chronic HCV can now be cured
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Remaining Challenges

• DAA failures

– Depends on what DAA they failed

• Decompensated cirrhosis

– Limited to non-PI containing regimens

– MELD purgatory

• HCC

– Increased risk of HCC (new or recurrent) debunked^

– ? Lower SVR

^ Waziry R et al J Hep 2017   Ioannou GN J of Hep (in press)  Waziry et al J of Hep 2016



How to proceed with difficult patients

Child A
MELD <15

Child B
MELD 15-20

Child C
MELD 20-23

Child C
MELD >23

Treat with DAA

(no limits)
Treat with DAA

Non-PI regimen

Renal function an issue

Consider LT as backup

Treat with caution

Non-PI regimen

Renal function an issue

Need LT as backup

MELD Purgatory
Defer DAA until 

After transplant

EASL: recommends not treating MELD>18

ILTS: recommends not treating MELD>20



Treating HCV in 2020

#It’s so easy, …

Perfect for ECHO



HCV Treatment in the VA DOC via 
Telemedicine
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Ideal HCV Treatment: Is it Here Yet?

• Efficacy of IFN-free DAA treatment

– >90% SVR in most patients

• Treatment naïve or experienced

• With or without cirrhosis (caution if decompensated, avoid PIs)

• With or without HIV co-infection 

• Regardless of race, IL28B genotype, age, steatosis

• Immunocompetent or immunosuppressed

• Impaired renal function (2 regimens approved if CrCl <30)

• Pan-genotype activity (GT1a, 1b, 2, 3, 4, 5, 6)

– Treatment DAA failures still a challenge

• Safe (HBV reactivation), DDI

• Simple (1-3 pills/d), some may still need ribavirin

• Affordable ?



Factors to Consider In 
Treatment Decisions

Treatment regimen

DAA
Ribavirin
Duration 

Host factors

Age, gender, race obesity, 
co-morbidities
Genetic factors 
(IL28B and ITPA)

Disease features

Fibrosis, steatosis,
HIV co-infection 

Viral factors

Genotype / Subtype
Quasispecies / Resistance
Viral load

Identifying Candidates For Therapy 2020



Factors to Consider In 
Treatment Decisions

Treatment regimen

DAA
Ribavirin
Duration 

Host factors

Age, gender, race obesity, 
co-morbidities
Genetic factors 
(IL28B and ITPA)

Disease features

Fibrosis, steatosis,
HIV co-infection 

Viral factors

Genotype / Subtype
Quasispecies / Resistance
Viral load

Identifying Candidates For Therapy 2017

•Compliance

•Cost $$$



Risk of Relapse/Reinfection

Risk Group Prevalence (5 yrs after SVR-12)

Relapse after SVR-12 0.2%

Risk of Reinfection (low risk) 1%

Risk of Reinfection (high risk)* 11%

Jacobson et al.  Gastroenterology 2017

Sarrazin et al.  CID 2017

* Ongoing illicit drug use 



Jagpreet C et al.  CGH 2015;13:1711-1713

Cost and cost per SVR of different antiviral regimens to 
treat patients with hepatitis C virus genotype 1



Life after cure
• Does my patient still need to f/u with hepatology?

– F0-2: not unless they want (unless they have NAFLD or 
some other liver-related issue)

– F4 or pre/post-treatment FIB-4 >3.25: yes (still need HCC 
surveillance, monitoring)

• Do I ever need to check for HCV again?

– HCV antibody: no

– HCV RNA (perhaps, but negative RNA 12 weeks defines 
SVR and one more at 24-48 weeks defines long term SVR)

• Can my patient drink alcohol?

– F0-2: yes, but not to excess

– F3-4: no, not unless we demonstrate fibrosis regression



Opportunities

• Identify all those with HCV (simple blood 
tests)

• Assessment of disease severity (non-invasive 
testing)

• Increased HCV treatment through ECHO to 
underserved populations and those remote 
from VCU (Telehealth)

• Combine with substance abuse programs to 
minimize reinfection

• Reduce the prevalence of HCV (elimination)



Ways to Practice Medicine

Evidence based

• PubMed

• Meta-analysis

• Systematic reviews

• Society Guidelines

Eminence based



Discovery Comes to the Prepared Mind



Thank you for your attention

804-828-9034
Richard.Sterling@vcuhealth.org

Twitter: RichSterlingMD



Questions?



Case Presentation #1
Ademola Adetunji, NP
• 12:35-12:55 [20 min]

• 5 min: Presentation

• 2 min: Clarifying questions- Spokes

• 2 min: Clarifying questions – Hub

• 2 min:  Recommendations – Spokes

• 2 min:  Recommendations – Hub

• 5 min:  Summary - Hub

Reminder: Mute and Unmute to talk
*6 for phone audio 
Use chat function for questions 



Reminder: Mute and Unmute to talk
*6 for phone audio 
Use chat function for questions 



Reminder: Mute and Unmute to talk
*6 for phone audio 
Use chat function for questions 



Reminder: Mute and Unmute to talk
*6 for phone audio 
Use chat function for questions 

Reminder: Main Question



Case Presentation #2
Tara Belfast-Hurd, PA

• 12:55pm-1:25pm  [20 min]
• 5 min: Presentation

• 2 min: Clarifying questions- Spokes (participants) 

• 2 min: Clarifying questions – Hub

• 2 min:  Recommendations – Spokes (participants) 

• 2 min:  Recommendations – Hub

• 5 min:  Summary - Hub

Reminder: Mute and Unmute to talk
*6 for phone audio 
Use chat function for questions 



Reminder: Mute and Unmute to talk
*6 for phone audio 
Use chat function for questions 



Reminder: Mute and Unmute to talk
*6 for phone audio 
Use chat function for questions 



Reminder: Mute and Unmute to talk
*6 for phone audio 
Use chat function for questions 

Reminder: Main Question



• More information: projectecho@vcuhealth.org
• 0.50 CE Hours : MD, PA, NP, SW, RN, PharmD, Pharm tech

• Friday, April 3 at 4pm: Testing for COVID 19
Lilian Peake, MD, MPH, State Epidemiologist at VDH
Denise Toney, PhD, (HCLD), Laboratory Director at Department of General Services

• Monday, April 6 at 4pm: End of Life Conversations in the Time of COVID-19
Danielle Noreika, MD, FACP, Medical Director of Inpatient Palliative Care Services, VCU Health

mailto:projectecho@vcuhealth.org


Case Studies

• Case studies 
• Submit: www.vcuhealth.org/echo

• Receive feedback from participants and content experts 

• Earn $100 for presenting

http://www.vcuhealth.org/echo




Claim Your CME and Provide Feedback

• www.vcuhealth.org/echo

• To claim CME credit for today's session
• Feedback

• Overall feedback related to session content and 
flow?

• Ideas for guest speakers?

http://www.vcuhealth.org/echo


Access Your Evaluation and Claim Your CME



Access Your Evaluation and Claim Your CME



Access Your Evaluation and Claim Your CME

• www.vcuhealth.org/echo

• To view previously recorded clinics and claim credit

http://www.vcuhealth.org/echo


Access Your Evaluation and Claim Your CME



Access Your Evaluation and Claim Your CME



VCU Virginia Opioid Addiction TeleECHO Clinics

Bi-Weekly Fridays  - 12-1:30 pm

Mark Your Calendar --- Upcoming Sessions

April 17: Special Populations and SUD Aril Laoch, MS, LPC

May 1: Synthetic Drugs Ruddy Rose, PharmD, FAACT

May 15: Advanced Motivational Interviewing Denise Hall, LPC, NCC, CRC

Please refer and register at vcuhealth.org/echo

https://www.vcuhealth.org/telehealth/for-providers/education/va-opioid-addiction-echo


THANK YOU!

Reminder: Mute and Unmute to talk
*6 for phone audio 
Use chat function for questions 


