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ABSTRACT
Hepatitis C virus (HCV) infection is a major public health problem. Urban safetynet hospitals are a prime location for HCV treatment delivery. Showing that
physicians in primary care settings can deliver HCV infection care is important
to expand treatment; models doing so in the era of newer oral HCV medications are needed. This article describes an innovative and successful HCV primary
care treatment program in a patient-centered medical home based at an urban,
safety-net hospital. The program is public health oriented in that a central team
member is a public health social worker who performs population management
and addresses underlying social determinants of health to facilitate engagement
in HCV treatment. Other team members include general internists trained to treat
HCV infections, a pharmacist, and a pharmacy technician. The program is funded
with revenue generated by the 340b drug discount program, which allows providers to generate revenue when patients fill prescriptions at pharmacies in safety-net
settings, as insurance reimbursements for medications exceed the cost at which
safety-net providers purchase medications. During the course of 1 year, the program received 302 referrals. Of these approximately 23% have received treatment.
Ann Fam Med 2017;15:258-261. https://doi.org/10.1370/afm.2069.
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n the United States, hepatitis C virus (HCV) infection is a major public
health problem, causing 15,000 deaths annually.1 Urban safety-net hospitals, serving large populations of patients with substance use disorders,
are prime locations for treating HCV-infected patients. Knowing that physicians in primary care settings can deliver care to patients infected with
HCV is important for expanding treatment,2 and models of primary care
treatment delivery in the era of newer oral HCV medications are needed.
Prior studies2-4 have demonstrated that general internists can successfully deliver HCV care for urban underserved patients in primary care
settings. We are unaware, however, of primary care treatment programs
in the era of newer oral medications. The simplicity of oral regimens that
have few side effects and are effective across genotypes enables primary
care physicians to provide treatment. Thus, these physicians may be able
to prescribe newer agents with scalable treatment models. Such models
would not require videoconferencing to provide specialist backup, as
is the case with project ECHO (Extension for Community Healthcare
Outcomes).5
We implemented a primary care, multidisciplinary treatment model
supported by revenue from the 340b drug discount program.6,7 Currently
40% of US hospitals participate in the program, which allows safety-net
hospitals and health centers to generate revenue when patients fill prescriptions at their pharmacies, as insurance reimbursements for medications exceed the cost at which safety-net providers purchase medications.
Such revenue can be used to support multidisciplinary staffing models to
deliver treatment. Programs as the one we describe may inform policy
questions regarding the future of this program and how to best target
these funds.6,8
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METHODS
The program is based in the Adult Primary Care Practice at Boston Medical Center, an accredited patientcentered medical home (PCMH). The program includes
9 general internists who completed the American Association for the Study of Liver Diseases online training
modules9 and are thus trained to treat patients infected
with HCV. Subsequent to this training, these physicians
shadowed experienced specialist physicians for a single
clinic session. Specialists were not co-located with the
clinicians, but they were available by telephone and
electronic messaging to provide clinical backup.
Primary care physicians and nurse practitioners
who do not treat HCV-infected patients refer them to
the program based on laboratory notifications of positive tests, electronic health record (EHR) reports of
HCV-infected patients who are not engaged in care,
and peer referrals. The multidisciplinary team includes
a public health social worker (case manager), the primary care physicians trained to treat HCV-infected
patients, a pharmacy technician, and a pharmacist.
Previsit Activities
The case manager reviews charts and calls patients if the
chart shows viremia, no engagement in care of HCV
infection, and no comorbidities requiring specialty
treatment. Infectious diseases physicians treat patients
co-infected with human immunodeficiency virus, and
gastroenterologists treat patients co-infected with
hepatitis B virus, those with decompensated cirrhosis,
and those with major comorbidities (eg, advanced renal
insufficiency). The case manager explains the purpose
of the referral and schedules appointments with treating
physicians. The case manager also provides appointment
reminder calls, troubleshoots insurance and transportation issues, and maintains a log to manage the patients
from referral to discharge.
Physician Visit 1
The physician ascertains infection and treatment history and obtains a substance use history to assess risks
of nonadherence and reinfection. The physician then
counsels patients on avoiding alcohol and reducing
transmission risk.

✦

Physician Visit 2
The physician reviews test results and discusses treatment. He or she assesses motivation for treatment and
substance use. If the patient is motivated for treatment,
and substance use does not appear to be a barrier to
adherence, the physician prescribes the indicated agent.
Patients receive hepatitis A and B vaccines as needed.
Pharmacy Technician
For patients who are treatment candidates, the technician prepares prior authorization paperwork. If prior
authorization is denied, the technician appeals. If the
appeal is denied, the case manager advises the patient
to request a reevaluation in 1 year.
Pharmacist
Patients who have had treatment approved meet with
the pharmacist for a teaching visit. The pharmacist
provides education about medication administration
and the importance of adherence, adverse effects, and
monitoring. The pharmacist contacts the patient 2
weeks later by telephone to assess for adverse reactions
and to remind the patient about the next medication
refill. The patient meets with the pharmacist at 4 weeks
and at the end of treatment to discuss adherence and
adverse effects, as well as for laboratory testing.
Physician Visit 3
The physician sees the patient 3 months after treatment completion and checks HCV RNA to ascertain
whether a sustained virologic response has been
achieved, a proxy for cure.10
We reviewed the case manager’s tracking logs and
the EHRs for patients from March 2015 to April 2016.
We analyzed demographic, laboratory, and radiologic
data. The Boston Medical Center/Boston University School of Medicine institutional review board
approved the study.

RESULTS

Case Manager Follow-up
When possible, the physician pages the case manager
to meet the patient. The case manager assesses income,
housing, legal issues, substance use, mental health, and
transmission risk factors. He or she also provides education about HCV and the treatment program. The
case manager then schedules follow-up to address psychosocial needs and refers, as needed, for psychiatry
and counseling services, substance use treatment, tranANNALS O F FAMILY MEDICINE

sitional assistance, housing resources, transportation,
social security, and job training.

Among 302 patients referred for treatment, threefourths were male; more than one-half were white. The
mean age was 45 years; most had Medicaid. Among
patients who received the respective testing, most (163
[71%]) had HCV genotype 1, and 51 (49%) had earlystage fibrosis (F0-F1).
Figure 1 displays the cascade of patient care.
Approximately one-half of patients (157 of 302)
referred for treatment in primary care attended an initial physician visit. The case manager could not contact
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Figure 1. Flowchart showing care of patients with hepatitis C virus infection in primary care.
302 Referred to program

28 Unable to contact

1 Treatment deferred because of medical comorbidity

10 Followed up in gastrointestinal (GI) or
infectious diseases (ID) clinic

10 Did not engage in treatment

20 Undetectable or low viral load or lab
work incomplete

31 Did not attend visit 1

3 Incarcerated
9 Active substance use that prevents
engagement in treatment

2 Declined treatment
30 Referred to GI/ID
1 Treated outside Boston Medical Center

157 Attended visit 1a

2 Declined treatment

1 Fibroscan reading pending

14 Did not have a Fibroscan

4 Referred to GI/ID

136 Transient elastography
(Fibroscan) done

10 Treatment not likely to be
covered due to insurance
type or fibrosis level

3 Treatment deferred due to
substance abuse
1 Treatment deferred due to
medical comorbidity

17 Lost to follow up or missing
appointments

2 Declined treatment

5 Work-up in progress

5 Referred to GI/ID

93 Prior authorization (PA) submitted

2 PA pending
13 PA denied

1 Referred to GI/ID
after PA denied

77 PA approved

1 Referred to GI/ID

3 Approved but lost to follow-up

1 Treatment deferred because of
medical comorbidity

1 Did not pick up medication

1 Treatment not completed

1 PA approved to start treatment

3 On treatment

66 Completed treatment

16 Sustained virologic response
appointment pending
4 Lost to follow-up

46 Achieved sustained virologic response

a

Visit 2 with physician not included in figure because visit 2 was added midway through the program.
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9% of patients (28 of 302). Sixteen percent of patients
(31 of 188) with scheduled appointments missed their
first appointment. Thirteen percent of patients (40 of
302) were immediately referred to a specialist or were
already engaged in treatment. Among 136 patients who
completed a transient elastography to estimate fibrosis,
the technician submitted a prior authorization for 93
(68%). Of those 93 patients, 69 (74%) continued or
completed treatment. All 46 patients who attended a
visit 3 months after completing treatment achieved a
sustained virologic response.

continued since August 2016. As our institution transitions to become a Medicaid Accountable Care Organization, it is possible that the most vulnerable patients
will continue to receive the support of the multidisciplinary team, as it has shown clinical benefit. Given
the opportunity to design an HCV treatment program
within primary care, this model, embedded in an urban
safety-net hospital PCMH, achieved impressive outcomes and has the potential for dissemination.
To read or post commentaries in response to this article, see it
online at http://www.AnnFamMed.org/content/15/3/258.
Key words: hepatitis C, chronic; primary health care

DISCUSSION
This primary care treatment program for patients
infected with HCV shows promise for curing selected
patients. This program is unique in 2 ways; it is situated in a PCMH based in a safety-net hospital and
uses a multidisciplinary approach with primary care
staff working at the top of their license (that is, each
team member practices to the full extent of their
education and training instead of performing tasks
that could be completed by another team member).
Although our model employed general internists, we
believe family physicians could play a similar role.
Additionally, physicians’ assistants and nurse practitioners could evaluate patients for HCV infection under
physician supervision. Finally, we believe this model
has transferability beyond large urban academic medical centers. Community health centers, for example,
may have 340b pharmacies and are accustomed to
delivering multidisciplinary care.
Key to the program’s success is the central role
of a public health social worker, who performs many
patient navigation functions (eg, addressing insurance barriers and transportation, and linking patients
to services). Despite receiving enhanced social work
services, many patients who were referred failed to
engage in treatment. We suspect that substance use
may have prevented patients from engaging in care,
even though our program is co-located with a model,
office-based, addiction treatment program.11 Those
patients who miss appointments and do not engage in
treatment may need additional support.
Our program may have limited generalizability.
Massachusetts has the broadest Medicaid coverage
of HCV treatment among the states, and it does not
restrict treatment to patients with advanced fibrosis or
in specialty settings. Our staffing model was funded by
340b program revenue. As of August 2016, the 340b
benefit no longer covers several of the most commonly
used oral agents supported by Massachusetts Medicaid plans, because such plans now have contracts with
drug manufacturers. Nevertheless, the program has
ANNALS O F FAMILY MEDICINE
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