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Objectives 

• Describe epidemiology of the opioid crisis and its 
overlap with hepatitis C virus (HCV) 

• Review evidence that medications for opioid use 
disorder (OUD) can prevent HCV

• Highlight research showing that medications for HCV 
and OUD are under-utilized, and describe clinical 
programs that have been implemented at Harborview 
to address gaps

• Describe on-going research to improve OUD/HCV 
medication access and adherence



Patient Stories: T.S.*

• 60 yo man presenting for primary care

• h/o experimenting with heroin as young adult

• Back injury in his 40s, introduced to prescription opioids

• Receives high-dose opioids for chronic pain

• Multiple hospitalizations for “over-sedation”

• PCP discontinued opioids, subsequently lapsed to heroin

• Started on buprenorphine a year ago, doing well

• Recently  diagnosed with HCV

*Patient is a composite of real patients 



Patient Stories: C.L.*

• 28 yo woman, seen in ED for cellulitis

• H/o childhood physical and sexual trauma, PTSD

• Age 13 she had experimented with alcohol, cigarettes, 
marijuana

• Age 15 introduced to prescription opioids through a friend

• Age 17 started snorting heroin, within a year injecting

• Was on previously on methadone, but self-discontinued

• Currently homeless, trades sex for money and drugs

• Recently diagnosed with hepatitis C

*Patient is a composite of real patients 



Concurrent Epidemics of Opioid 
Use Disorders and Hepatitis C 



National Opioid Trends, 1999-2010

Volkow ND et al. N Engl J Med. 2014



Trends in Opioid Prescribing

• Opioid prescribing rate peaked in 2012, but remains high (59 
prescriptions per 100 persons in 2017)1,2

• In 16% of U.S. counties, enough opioid prescriptions were 
dispensed for every person to have one1

• In a study of 140 patients who were seeking treatment for 
OUD (i.e. opioid addiction) in 2006-2009, 29% reported they 
were introduced to opioids through a physician3

1. https://www.cdc.gov/drugoverdose/maps/rxrate-maps.html
2. Guy GP Jr. et al. MMWR. 2017 
3. Tsui JI et al. J of Subst Abuse Treat. 2010



Origins of the Opioid Crisis
• Pharmaceutical company promotion

• Wide-spread prescribing of opioids for chronic pain

• Diversion and widespread non-medical use of opioids

• Increased availability, decreased cost of heroin

Dreamland: The True Tale of America’s Opiate epidemic by Sam Quinones
https://www.nytimes.com/2019/03/26/health/opioids-purdue-pharma-oklahoma.html
https://khn.org/news/lawsuit-details-how-the-sackler-family-allegedly-built-an-oxycontin-fortune/



National Overdose Trends



Consequences of Opioid Crisis: 
Increasing Cases of HIV and HCV Associated with 

Injecting Drugs

• “Wake-up call”: January 1, 2015 Indiana State Department of 
Health announced 11 confirmed cases of HIV in rural community1

– Investigation found 181 HIV cases total, nearly all also HCV+

– Outbreak was linked to injecting a prescription opioid 
(oxymorphone) 

• Subsequent outbreaks among persons who inject drugs (PWID) 
reported in northeastern MA4 and Seattle, WA5

1. Caitlin C et al. MMWR. 2015 
2. Peters PJ et al. NEJM. 2016
3. Gonsalves GS. Lancet HIV. 2018

4. Cranston K et al. MMWR. 2019
5. Golden M et al. MMWR. 2019



Consequences of Opioid Crisis: 
Increasing Cases of HIV and HCV Associated with 

Injecting Drugs

1. Cranston K et al. MMWR. 2019
2. Golden M et al. MMWR. 2019



Changing Epidemiology of HCV

Suryaprasad AG et al. Clin Infect Dis. 2014



Emerging Epidemic of Hepatitis C Virus 
Infection Among Young Adult PWID

National surveillance data of acute HCV 2006-2012

• 7169 cases of acute HCV reported; 44% were ≤30 years old

• The majority (88%) of states reported increased incidence 
of HCV among young adults in 2012 compared to 2006

• Most cases were white (93%), non-Hispanic (92%)

• Approximately half female

Suryaprasad AG et al. Clin Infect Dis. 2014



Age distribution of newly reported confirmed cases of hepatitis C 
virus infection --- Massachusetts, 2002 and 2009. 
* N = 6,281; excludes 35 cases with missing age or sex information.
† N = 3,904; excludes 346 cases with missing age or sex information.

Epidemiology of HCV in MA

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6017a2.htm#fig2



Epidemiology of HCV in WA State

https://www.seattletimes.com/seattle-news/health/whats-behind-the-increase-of-hepatitis-c-cases-in-washington-state/



A Crossroads… 

The magnitude of the current opioid crisis and its 
infectious disease consequences have become 

abundantly clear… yet we have the tools to 
overcome the crisis.



Medications for Opioid Use 
Disorder and Hepatitis C 



The Good News: Effective Medications 
to Treat Opioid Use Disorders Exist

Medications to treat OUD 
include:

• Methadone (full opioid 
agonist) 

• Buprenorphine (partial 
opioid agonist)  

• Naltrexone (opioid 
antagonist)

Evidence from numerous studies 
demonstrate that medications 
can decrease1-4:

• Opioid craving/illicit use

• Overdose/mortality

• Injection drug use/HIV risk 
behaviors

• HIV and HCV incidence

1. Mattick RP et al. Cochrane Database of Syst Rev. 2014 
2. Schwartz R et al. AJPH 2012
3. Macarthur GJ et al. BMJ. 2012
4. Platt L et al. Cochrane Database Syst Rev. 2017



Tsui JI et al. JAMA Intern Med. 2014



Results: Sample Characteristics

• 552 participants were followed prospectively.

• Median age: 23 (IQR: 20-26); majority white males

• Median years injecting: 3.6 (IQR: 1.5-6.6); 60% reported 
heroin as drug of choice

• 82% reported no substance use treatment in the prior 
year



Incident HCV Infection in Young Adult 
Injectors

Tsui JI et al. JAMA Intern Med. 2014



Adjusted Relative Hazards for Incident 
HCV Infection in Young Adult Injectors



Cochrane 2017 Systematic Review: OAT 
for Prevention of HCV

Platt L et al. Cochrane Database Syst Rev. 2017



Cochrane 2017 Systematic Review: OAT 
for Preventing HCV

• Review concluded that OAT reduces the risk of 
HCV acquisition by 50%

• Based on 12 observational studies (N=6361); 
no RCTs therefore quality of evidence is low1

• Subsequent study suggested there may be an 
attenuated effect in females compared to 
males2

1. Platt L et al. Cochrane Database Syst Rev. 2017
2. Geddes L, Iversen J, Wand H, Esmaeili A, Tsui J, et al. Clin Infect Dis. 2019



Costs of OAT v. DAAs

• Methadone treatment: $126.00 per week or 
$6,552 per year

• Buprenorphine: $115.00 per week or $5,980 
per year

• Gilead priced its first new hepatitis C drug, 
sofosbuvir, at $1,000 per pill, or $84,000 for a 
three-month course of treatment 

https://www.drugabuse.gov/publications/research-reports/medications-to-treat-opioid-addiction/how-much-does-opioid-treatment-cost



A Revolution in HCV Treatment

• The emergence of direct-acting antivirals (DAAs) has 
radically changed the HCV treatment paradigm

– Sofosbuvir licensed 2013

– Now multiple regimens, including pan-genotypic

• Nearly all patients (>90%) can be cured of HCV with 
8-12 weeks of oral medications with few side effects

http://www.hcvguidelines.org/full-report/when-and-whom-initiate-hcv-therapy



Treatment for HCV Pre and Post-DAA

• Treat for 24-48 weeks

• Weekly shots plus pills BID 

• Risk of many side effects:

– Depression, suicidality

– Flu-like symptoms

– Fatigue

– Hair loss

– Severe anemia

– Immunosuppression

– Rashes

– Thyroid disease

• Only ~50% chance of getting 

cured.

• Treat for 8-12 weeks

• Daily pill(s)

• Side effects are rare and 

minor

• >90% chance of being cured

NOWTHEN



New HCV Elimination Directive



HCV Elimination Goal and Treatment of 
Persons Who Inject Drugs

• Elimination of HCV is now a global, national and state 
priority

– WHO goal of elimination by 2030

– “Hep C Free WA” initiative announced fall 2018 

• Treating HCV among persons who inject drugs (PWID) is 
essential to achieve elimination

– Treating “baby-boomers” reduces immediate 
complications (cirrhosis, liver cancer)

– Treating young PWID reduces incidence and lowers 
prevalence over time (“treatment as prevention”)

WHO Advocacy Brief 2016
Eliminating the Public Health Problem of Hepatitis B and C in the United States: Phase One Report. National Academies Press; 2016
https://www.cdc.gov/hepatitis/nasemreports.htm



Treatment as Prevention 

Montaner, J. The Lancet. 2010



Rationale for HCV “Treatment as 
Prevention” among PWID

• DAA medications are highly effective and studies to date 
demonstrate nearly equivalent cure rates among DAA treated 
PWID1 (including active drug users2)

• Re-infection is believed to be relatively uncommon

• 2.2 per 100 person-years (95% CI: 0.9-6.1) pre-DAA3

• 4.6 per 100 person-years in recent study of DAA in drug users 
(C-EDGE CO-STAR2)

• Re-infections may be preventable with syringe service programs 
and OAT access

1. Grebely J. CID. 2016 
2. Dore G. Annal Int Med. 2016 
3. Aspinall EJ. CID. 2013 



AASLD/IDSA Guidelines for Treatment 
of Hepatitis C

“HCV treatment is indicated for all patients with 
chronic HCV… “

“Scale up of HCV treatment in persons who 
inject drugs is necessary to positively impact the 
HCV epidemic in the US and globally.”

http://www.hcvguidelines.org/full-report/when-and-whom-initiate-hcv-therapy



Treatment/Cure as Prevention for HCV 
among PWID: Mathematical Modeling 

(Melbourne) 

Martin NK et al. Hepatology. 2013



Treatment Delivery Gaps for 
Medications for Opioid Use Disorders 

and HCV  





Study Design/Methods

• Study utilized local data from the CDC’s National HIV 
Behavioral Surveillance (NHBS) system conducted in 2015

– Conducted annually; every 3 years among PWID

• Sample: adults aged ≥18 years in the Seattle metropolitan 
area who injected drugs in the past year and reported 
opioid use

• The primary outcome of interest was self-report of 
receiving treatment with either methadone or 
buprenorphine in the past 12 months

– National survey asked “any treatment for addiction”

Tsui JI, Burt R, Thiede H, Glick S. Subst Abus. 2018



Results from NHBS 2015: Percentage 
Reporting Past-Year OAT, or Attempts, Among 
Seattle Area PWID with Opioid Use (N=487)

Tsui JI, Burt R, Thiede H, Glick SN. Subst Abus. 2018





HCV Care Continuum among Seattle PWID, National 
HIV Behavioral Surveillance Survey, 2015
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Current Programs to Address OUD 
Treatment Gaps  



Reasons for OUD Medication Treatment 
Gap: Provider Factors 

• Insufficient number of buprenorphine waivered providers

– Waiver is barrier

– Prescribing authority historically limited to physicians, typically 
addiction specialists

– Lack of training among medical students and residents

– Stigma of OUD

• Waivered providers not prescribing

– Lack of time and clinic support 1

– Fear of patient diversion of medication2,3

1. Walley AY et al. J Gen Intern Med. 2008
2. Lin L et al. Drug Alcohol Depend. 2018
3. Andrilla CHA et al. Ann Fam Med. 2017





Interest in Prescribing Buprenorphine 
Among Residents 

• Survey of attending and resident physicians at HMC Adult 
Medicine Clinic in 20161

– 44 respondents; 27 residents, 17 attendings

• 39 (89%) were not waivered to prescribe buprenorphine 

• 26/39 (67%) reported “high interest” in becoming 
waivered (higher than prior study reporting 36%2)

– Those with “higher interest” were  younger in age 
(p=0.007) and strongly believed in buprenorphine 
effectiveness (p=0.023)

1. James JR, Gordon LM, Klein JW, Merrill JO, Tsui JI. Subst Abus. 2018
2. Cunningham CO et al. Fam Med. 2016



Training UW Medical Students to 
Prescribe Buprenorphine

• Year 1: 
– Medical student didactic trainings completed May 2019 

(n=60) 

– Resident trainings scheduled for July-August 2019 

• Medical Student results: 
– Confidence in treating OUD 

increased from 21% to 90%

– 97% plan to obtain 

buprenorphine waiver

– 85% would like a paired mentor 

Fam 
Med
24%

Psych
24%

Int 
Med
23%

Emer 
Med
16%

Other
15%

Anticipated Residency



Case Study: Harborview Adult Medicine Clinic 
Office-Based Opioid Treatment (OBOT) Program 

• Partnered with WA State and Evergreen Treatment Services for 
“Medication-Assisted Treatment-Prescription Drug and Opioid 
Addiction” (MAT-PDOA) grant from SAMHSA (PI: Funai)

• Funded implementation of Collaborative Care/MA-model for 
office-based buprenorphine treatment (OBOT) in HMC Adult 
Medicine Clinic

– Model creates care team centered around Nurse Care 
Manager, leverages MD time; demonstrated effectiveness in 
>20 clinics in MA1

– 3 year grant subsequent SAMHSA funding for “Hub and 
Spoke” expansion of OBOT  programs (PI: Merrill)

1. LaBelle C et al. JSAT. 2016



MA Nurse Care Manager Model

Korthuis PT, et al. Ann of Intern Med. 2016 



Substance Use at Baseline v. 6 months: WA 
State MAT-PDOA 2015-2017 Outcomes

https://www.dshs.wa.gov/sites/default/files/SESA/rda/documents/research-4-102.pdf



Healthcare Utilization at Baseline v. 6 months: 
WA State MAT-PDOA 2015-2017 Outcomes

https://www.dshs.wa.gov/sites/default/files/SESA/rda/documents/research-4-102.pdf



Reasons for OUD Medication 
Treatment Gap: Patient Factors

• Most patients with substance use disorders are not 
“treatment seeking”

– In national survey <10% with SUD perceive need for 
treatment1

• Treatment needs to be offered in unconventional settings 
where patients with OUD are seen for non-addiction care

– Emergency Department

– Hospital In-patient 

1. https://www.samhsa.gov/data/report/2017-nsduh-annual-national-report



Liebschutz JM et al. JAMA Intern Med. 2014
D’Onofrio G et al. JAMA. 2015



Study Methods

• Recruited hospitalized patients with opioid use disorders 
(heroin or prescription opioids) who were NOT already in 
addiction treatment

• Study patients randomized to either:

– Linkage: Induction with buprenorphine/naloxone 
followed by prescription to bridge to an outpatient 
OBOT program appointment

– Detox: Induction with buprenorphine/naloxone to 
manage acute withdrawal, followed by taper over 5 
day

Liebschutz JM et al. JAMA Intern Med. 2014



Study Results

• Study enrolled 139 subjects, 6 month follow-up

• Patients in linkage arm (v. detox) were: 

– More likely to enter outpatient treatment 
(72% v. 12%, p<.001), 

– Retained at 6 months (17% v. 3%, p=0.007)

– Less likely to be using illicit opioids at 6 
months (incidence rate ratio, 0.60; 95% CI, 
0.46-0.73; p < .01)

Liebschutz JM et al. JAMA Intern Med. 2014



Reasons for OUD Medication 
Treatment Gap: Patient Factors

• Most patients with substance use disorders are not 
“treatment seeking”

– <10% with SUD perceive need for treatment1

• Retention and adherence to medications are sub-optimal

– Retention better for methadone compared to 
buprenorphine2

1. https://www.samhsa.gov/data/report/2017-nsduh-annual-national-report
2. Hser Y et al. Addiction. 2014



Duration of OAT Among PWID with Opioid 
Use Who Reported Past Year Treatment 

(N=154)

*One participant on buprenorphine did not answer the duration question.

Tsui JI, Burt R, Thiede H, Glick SN. Subst Abus. 2018



Reasons for OUD Medication 
Treatment Gap: Patient Factors

• Most patients with substance use disorders are not 
“treatment seeking”

– <10% with SUD perceive need for treatment1

• Retention and adherence to medications are sub-optimal

– Retention better for methadone compared to 
buprenorphine2

– ~50% drop-out of buprenorphine treatment by one year3-4

3. Weinstein ZM et al. J Subst Abuse Treat. 2017
4.    Bhatraju EP et al. Addict Sci Clin Pract. 2017

1. https://www.samhsa.gov/data/report/2017-nsduh-annual-national-report
2. Hser Y et al. Addiction. 2014



Retention on Buprenorphine 
Treatment 



Research on Innovative Healthcare 
Delivery Interventions to Improve 

Treatment Adherence and Outcomes 
for HCV and OUD 



Akiyama MJ et al. Annals Int Med 2019



Study Methods

• Recruited HCV+ adults in 3 OAT programs in Bronx, NY

• Study patients randomized to either:

– Directly Observed Therapy (DOT)

– Group Therapy (GT)

– Self-administered Individual Treatment (SIT)

• Adherence to medication measured through use of 
electronic blister packs

Akiyama MJ et al. Annals of Int Med 2019



Results: Adherence

Akiyama MJ et al. Annals of Int Med 2019



Results: SVR

Akiyama MJ et al. Annals of Int Med 2019



Conclusions

• DOT was associated with slightly better rates of 
adherence

• Adherence was significantly associated with 
likelihood of cure

• HOWEVER, all models of care (even SIT) resulted 
in high rates of cure (90-98%)

– Overall adherence was 78% and 94% were cured, 
suggesting lower adherence may be tolerated

Akiyama MJ et al. Annals of Int Med 2019



OUD Medication Adherence

• Retention and adherence to medications are sub-optimal

– Retention better for methadone compared to 
buprenorphine2

– Studies suggest non-adherence to 30% of buprenorphine 
treatment doses3

– Non-adherence correlated with illicit opioid use

3. Feillin DA et al. NEJM. 20061. https://www.samhsa.gov/data/report/2017-nsduh-annual-national-report
2. Hser Y et al. Addiction. 2014



TAAB Study
Trial of Adherence App for Buprenorphine treatment Study 

(R44DA044053 PIs: Seiguer/Tsui)

• NIDA SBIR grant to assess 
mHealth tool to improve 
buprenorphine adherence

• Phase I: Qualitative study and 
pilot feasibility study

• Phase II: 2-site RCT conducted 
at Harborview and Boston 
Medical Center (n=80)

• Video DOT vs TAU

• Outcomes: % weekly urine 
drug tests +opioids; retention 
in treatment





Patient Perspectives on Buprenorphine 
Adherence 

“Sometimes I have [forgotten], in the afternoon, when you’re 
busy and not really thinking about it …There has been times that 
I have just said throughout the day, ‘Hey, I forgot to take my 
Suboxone (sic)’.” 

Godersky ME, et. al. Addiction Science and Clinical Practice 2019



Patient Perspectives on Buprenorphine 
Adherence 

“It's just because us addicts, whether everyone else wants to 
admit it or not, we like to get high. And taking the medicine, we 
can't get high if we're taking it like we should…That's why I 
wouldn't want to take it all the time.”

Godersky ME, et al. Addiction Science and Clinical Practice 2019



Patient Perspectives on Video Directly 
Observed Therapy for Buprenorphine 

“… the Suboxone program in general relies on a lot of trust and 
communication between the patient and provider, or providers, 
you know... So I think that [video-DOT] would be good. 
Everybody could be on the same page. They feel good about it, 
especially when you're changing doses or have had maybe 
problems in the past staying on the program. I think it would 
help hold people accountable.”

Godersky ME, et al. Addiction Science and Clinical Practice 2019



Results of Phase I Feasibility Study 

• All participants but one (13/14; 93%) were able to successfully 
upload videos 

• 10/14 participants reported they were “satisfied” or “very 
satisfied” with using the app;  2/14 were neutral; none were 
“dissatisfied”.

• For those using the app, daily buprenorphine treatment was 
confirmed through videos most (73%) of the time. 

• Results suggest that use of a smartphone app to allow at-
home video directly observed therapy of buprenorphine 
treatment is feasible and acceptable.

Godersky ME, Klein JW, Merrill JO, Blalock KL, Saxon AJ, Samet JH, Tsui JI. Acceptability and feasibility of a mobile health application for video 
directly observed therapy of buprenorphine for opioid use disorders in an office-based setting. AMERSA 2018, San Francisco, CA. 



TAAB Study
Trial of Adherence App for Buprenorphine treatment Study 

(R44DA044053 PI:Tsui/Seiguer)

• NIDA SBIR grant to assess 
mHealth tool to improve 
buprenorphine adherence

• Phase I: Qualitative study and 
pilot feasibility study

• Phase II: 2-site RCT conducted 
at Harborview and Boston 
Medical Center (n=80)

• Video DOT vs TAU

• Outcomes: % weekly urine 
drug tests +opioids; retention 
in treatment



Summary/Conclusions 

• The epidemics of opioid use disorder (OUD) and 
hepatitis C virus (HCV) are closely intertwined.

• Elimination of HCV is a state, national and global 
priority and requires treating persons who inject drugs.

• Efficacious medications exist for both OUD and HCV, 
and yet are under-utilized by patients.

• Numerous programs have been developed at UW/HMC 
to address OUD and HCV treatment gaps; on-going 
research is testing whether an mHealth intervention 
for video DOT can improve outcomes.
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Look for our surveys in your 

inbox!

We greatly appreciate your feedback! Every survey we receive helps us 

improve and develop our programming.

We’ll send two short surveys:
one now, and 

one in a month.

Surveys
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Questions? Please type them 

in the chat box!

Q&A
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Methamphetamine Use Trends and Consequences 

in the Northwestern United States
Sarah Glick, PhD

July 31, 2019, 12-1pm

Join us for our next webinar!

Upcoming Events
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