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EXECUTIVE SUMMARY

As many as 3.5 million Americans and 146,500 New York City residents may have chronic

hepatitis C (HCV). The disease is most prevalent in New York City neighborhoods with high

poverty. Most persons living with HCV have few symptoms of illness until 10 to 30 years

after initial infection, when life threatening health complications can develop, including

end-stage liver disease, liver cancer and eventually death. The annual number of deaths

associated with HCV has been increasing yearly and, since 2007, has exceeded deaths

associated with HIV in the U.S. More effective antiviral treatments have recently been

approved and more are expected in the coming years, making it possible that disease and

death from HCV can be averted.

It is estimated that approximately 50% of people living with HCV are unaware that they are

infected. Having ever injected drugs — even once in the remote past — is the most

frequently reported risk factor. Among those diagnosed, few are offered treatment. Too few

health care providers are knowledgeable enough about the disease to care for patients

themselves, let alone provide treatment. The lack of physicians trained to manage and

treat HCV is particularly significant in neighborhoods where most persons living with chronic

HCV reside. For those who are referred to specialists, waits for appointments may take

months. Moreover, the health care system is often difficult to navigate because care and

treatment may require health insurance coverage and coordination among primary care

providers, specialists, drug treatment programs and mental health professionals. Even when

persons with HCV are insured, insurance programs may not cover all necessary HCV

services.

Federal, state and local government funding for HCV surveillance, testing and treatment

has been extremely limited. Modest sustained funding to detect and treat HCV could

greatly alleviate the personal, social and economic burden of this disease.

“You may not remember everything that happened in the '60s and '70s,
but your liver does.” – Dr. Thomas Frieden, CDC Director. May 7, 2013.

Hepatitis C in New York City: State of the Epidemic and Action Plan
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This action plan identifies 7 public health objectives to address the HCV epidemic in New

York City. Of them, the following 5 objectives are most critical for reducing illness and

death from HCV in New York City. They will be prioritized depending on available resources.

1. Enhance health provider awareness regarding screening, diagnosis, and referral for HCV

infection and clinical providers’ capacity to manage and treat HCV.

To reach the large number of people infected with HCV but unaware of their infection, the

New York City Department of Health and Mental Hygiene (the Health Department) will need

to motivate health care providers to incorporate HCV testing into routine practice and to

refer patients with current HCV infection, as needed. The Health Department will distribute

educational materials, conduct training courses, and collaborate with large health care

institutions to enhance provider diagnosis and management of HCV infection. Too few

providers in New York City are sufficiently trained and skilled to treat HCV and manage the

complicated medical and psychosocial issues that often emerge during treatment. The

Health Department, through a grant from industry, has developed and implemented a

model to train community-based medical providers in HCV care and treatment, using

ongoing telemedicine mentoring of community health center physicians by academic

medical specialists. The Department will expand these activities to include primary care

physicians, infectious disease specialists, and gastroenterologists throughout the city.

2. Promote HCV testing, as per CDC guidelines.

The Health Department will encourage providers to follow new CDC guidelines to test

patients born between 1945 and 1965 for HCV in addition to the traditional HCV high risk

groups. Efforts also will be expended in highly affected communities to increase HCV

knowledge and awareness about testing opportunities (e.g., drug treatment programs) and

to identify and address structural barriers to testing.

Incarceration is an established risk factor for HCV infection. The Health Department

annually provides medical services to the approximately 90,000 persons detained at Riker’s

Island. At least 10% of those incarcerated have a pre-existing HCV diagnosis, and an

additional 10-15% are likely infected but do not know it. The Health Department will

develop a program to enhance diagnosis of HCV infection at Riker’s Island.

The Patient Protection and Affordable Care Act (ACA) promises to expand health insurance

to most New Yorkers. However, many new immigrants with HCV may be uninsurable and will

need additional assistance. Although HCV treatment cannot be guaranteed, testing alone

has benefits. Patients can be counseled to minimize practices that could result in

2
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inadvertent transmission (e.g., sharing drug using equipment) or additional liver damage

(e.g., limiting alcohol intake), and they can be vaccinated against hepatitis A (HAV) and

hepatitis B (HBV) viruses. The Health Department will assist community organizations in

testing uninsured populations.

3. Enhance HCV surveillance activities to strengthen the Health Department’s capacity to

manage and utilize data for evidence-based policies and practice.

New York State law mandates reporting of positive HCV antibody and confirmatory

laboratory tests (e.g., HCV RNA) to the Health Department. If the Department received

results of both positive and negative tests for HCV RNA, it could estimate number of people

tested, the burden of chronic HCV infection in the community and also monitor changes

over time. With dedicated and sustained funding for HCV surveillance, the Department

could analyze these and other data to continually update the public and providers about

progress in addressing the burden of HCV and continually update policies based on the best

quality evidence.

4. Enhance linkage to care of persons with current HCV infection, identify and promote

successful models of care, and build clinical capacity to manage and treat HCV.

Many patients with HCV face social barriers, behavioral health issues or have co-occurring

medical conditions that make it challenging for them to initiate and remain in HCV-related

medical care. The Health Department proposes to work with health care facilities, care

management agencies, health homes and managed care in New York City to improve care

coordination. When persons living with HCV are released from custody, correctional

facilities will be encouraged and assisted to link them to health care providers in their

communities who can manage and treat HCV.

5. Engage and collaborate with the New York State Department of Health and other state

agencies and other relevant organizations to develop, promote, and advance policies and

regulations that will support the goals of this strategy.

The Health Department will partner with the State Health Department to identify and

advance HCV-related legislative and regulatory opportunities. This might include expanding

the HCV-related services reimbursed by Medicaid (e.g., lab and other diagnostic tests,

patient navigation, drug treatment and antiviral medications), or changing lab test

reporting requirements for clinical laboratories and drug treatment programs. The health

care sector also will be engaged to ensure the development and implementation of quality

control/assurance metrics related to HCV care and that network capacities are sufficient to

manage and treat HCV.
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ADAP AIDS Drug Assistance Program
AHVP Adult Hepatitis Vaccination Program (New York State)
AIDS Acquired immune deficiency syndrome
ACA Patient Protection and Affordable Care Act
ALT Alanine aminotransferase
CBO Community-based organization
CDC U.S. Centers for Disease Control and Prevention
CHS Bureau of Correctional Health Services
CME Continuing Medical Education
DHHS U.S. Department of Health and Human Service
DOHMH New York City Department of Health and Mental Hygiene
EHR Electronic health record
EIA Enzyme-linked immunoassay
EIP Emerging Infections Program (CDC)
ELC Epidemiology and Laboratory Capacity Program (CDC)
ESAP Expanded Syringe Access Program (New York State)
FDA U.S. Food and Drug Administration
FPHNY Fund for Public Health in New York
FQHC Federally-qualified health center
HAV Hepatitis A virus
HBV Hepatitis B virus
HCC Hepatocellular carcinoma
HCV Hepatitis C virus
HepCAP Hepatitis C Assistance Program (New York State)
HIV/AIDS Bureau of HIV/AIDS
HHC Health and Hospitals Corporation (New York City)
HIV Human immunodeficiency virus
HRSA Health Resources and Services Administration
IDUHA Injecting Drug Users Health Alliance
IOM Institutes of Medicine
MMT Methadone maintenance treatment
MSM Men who have sex with men
NAT Nucleic acid test
NCHHSTP National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention
NHANES National Health and Nutrition Examination Study
NYS DOH New York State Department of Health
OASAS New York State Office of Alcoholism and Substance Abuse Services
PCIP Primary Care Information Project
PWID Persons who inject drugs
RNA Ribonucleic acid
SAMHSA Substance Abuse and Mental Health Services Administration
SEP Syringe exchange program
STD Sexually transmitted disease
SVR Sustained virologic response
TB Tuberculosis

Glossary of Abbreviations
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INTRODUCTION

The Significant Personal and Public Health Burden

As many as 3.5 million Americans and 146,000 New York City residents may have chronic

hepatitis C (HCV).1,2 Many live in neighborhoods with high levels of poverty, unemployment,

and other indices of underlying health disparities.3,4 Most are unaware of their infection and

the life threatening health risk involved, including liver damage, end-stage liver disease,

hepatocellular carcinoma, and eventual death. Many who were infected in the 1970s and

1980s are now developing end-stage liver disease and other sequelae that affect quality of

life. Chronic HCV has become the most common cause of hepatic failure and accounts for

approximately 40% of liver transplants in the U.S.5,6 Costs of premature mortality from HCV

and lost productivity alone from 2010 to 2019 are estimated to total $75 billion.7

HCV is a leading cause of death for people with HIV.8 Nationwide, deaths from HCV-related

disease — hepatic and extrahepatic — now surpass those caused by HIV.9 In New York City,

the Health Department’s Bureau of Vital Statistics has estimated that the age-adjusted rate

for HCV-related deaths per 100,000 population increased by approximately 46% from 1999

to 2011. During the same period, HIV-related deaths decreased by approximately 60%

(Figure 1). If current trends continue, HCV-related deaths in New York City also will surpass

those from HIV within the next couple of years.

Federal funding for public health surveillance of HCV infections and for prevention

activities, case management, and treatment has been extremely limited. Of the 2011 funds

allocated by the Centers for Disease Control and Prevention’s (CDC) National Center for

HIV/AIDS, Viral Hepatitis, STD, and TB Prevention (NCHHSTP), only 2% were for viral

hepatitis.10 Moreover, Congress has never passed legislation that provided safety net access

to HCV care and treatment for persons without health insurance, as the Ryan White Care

Act did for persons living with HIV. In 2010 and 2011, respectively, the Institutes of Medicine

(IOM) and Department of Health and Human Services (DHHS) published comprehensive HCV

needs assessments and action plans, articulating detailed strategies for controlling the HCV

epidemic (Figure 2).11,12 Federal budgets, however, have not included the investments

needed to implement them.
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The Health Department’s HCV Action Plan: Why Now?

Personal, social, and economic burdens caused by HCV are substantial. If nothing is done in

the coming years to intervene against it, tens of thousands of New York City residents —

infected in the 1970s and 1980s — may go on to discover that they have advanced and life-

threatening liver disease. This anticipated wave of HCV-related illness, potentially leading

to billions of dollars in health care costs and lost

productivity, can be blunted with a concerted

public health intervention that takes advantage

of new diagnostic tools and treatment options.

Instead of needing to send blood to a clinical

laboratory for HCV testing — a process that can

take weeks and result in persons being lost to

follow-up — a new, sensitive and specific point-

of-care test can now identify HCV antibodies

from a finger stick in 20 minutes. This means

6

Figure 1. Trends of Age-Adjusted Death Rates per 100,000 Population of HIV and Hepatitis C:
NYC 1999 to 2011 (All Events Occurring within NYC)
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Figure 2. Summary of Institute of Medicine HCV Assessment and Action Plan

� 0.8–1.4 million people are chronically infected with hepatitis B virus (HBV) in United States

— 3,000 deaths each year are due to HBV-related liver disease

� 2.7–3.9 million people are chronically infected with hepatitis C virus (HCV) in United States

— 12,000 deaths each year are due to HCV-related liver disease

� Over 150,000 deaths due to HBV and HCV are projected to occur in next 10 years

� At-risk people do not know that they are at risk or how to prevent becoming infected

� At-risk people may not have access to preventive services

� Chronically infected people do not know that they are infected

� Many medical providers do not screen people or know how to manage those infected

� Infected people often have inadequate access to testing and medical management

� Inadequate disease-surveillance systems underreport both acute and chronic infections

� Screening is widely used as a part of good primary care

� At-risk people and communities actively seek testing, preventive services, and appropriate
medical management

� Better information leads to

— Improved understanding of HBV and HCV

— More effective and targeted prevention programs

— More research on effective vaccination and treatment options

� Infected people have better health outcomes

� Decreased transmission leads to fewer carriers of HBV and HCV and fewer cases of HBV
and HCV

Improved Disease
Surveillance

Improved Provider and
Community Education

Integration and Enhancement of
Viral Hepatitis Services

Lack of Public Awareness Lack of Provider Awareness

Lack of Public Resource Allocation

The Problem

Underlying issues

Consequences

Recommendations

Outcomes

Source: Colvin HM and Mitchell AE, eds. Figure 1-2, The committee's approach to its task; p. 34.
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that many more at-risk individuals can be quickly identified with HCV infection and

immediately linked to care. Moreover, with the advent of the Patient Protection and

Affordable Care Act (ACA), many previously uninsured New Yorkers with HCV will have

access to health care, enabling them to be referred to HCV experts for appropriate clinical

management and treatment, as warranted.

Without more effective treatment regimens, it would be

impossible to successfully face the oncoming deluge of

HCV-related morbidity and mortality. Fortunately, we

are about to enter a revolutionary era in HCV

treatment. Highly effective and well-tolerated oral

regimens are expected to be approved for use in less

than two years, and many other therapeutic agents are

being actively tested and will continue to become

available in the years ahead. For the first time, HCV

infection will be curable for the vast number of persons

living with this disease.

It is this favorable confluence of circumstances that has led the

Health Department to develop this HCV action plan. Its primary

goals are clear cut: 1) decrease HCV transmission and 2) cure those

with infection who can be treated so that advanced liver disease

can be prevented. There is more opportunity now than ever before

to achieve them. However, at the same time that these

epidemiologic and clinical dynamics have been taking shape, public

health has been facing its most serious funding crisis in decades.

Successful implementation of the Health

Department’s action plan to control the

HCV epidemic will require concerted

efforts by various Department bureaus. It

also will require engagement with and

commitment from a large segment of the

New York City health care community.

8
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HCV VIRUS INFECTION AND TREATMENT

The Virus and Disease That It Causes

HCV is an RNA virus that infects cells in the liver. Most infections remain asymptomatic until

complications from longstanding liver damage emerge — typically, 20 to 30 years after

exposure. The progressive liver damage caused by HCV infection results from an ongoing,

unsuccessful immune response to chronic infection. Acute HCV infection is successfully

eliminated by the host’s immune system in only 15–20% of cases. More typically, the virus is

able to adjust to and evade immune responses, leading to chronic infection and liver

damage.13

The human and public health burden caused by HCV is

considerable. Approximately 15–30% of persons with chronic

HCV infection develop cirrhosis within 30 years.14 Of these,

roughly 30% go on to develop decompensated cirrhosis and

end-stage liver disease within 10 years, and hepatocellular

carcinoma (HCC) is diagnosed in another 1–3% per year14

(Figure 3). Chronic HCV infection is the primary indication for

liver transplant and a leading cause of death from liver

disease in the U.S.5,6

Patients with HCV succumb to far more than just liver

disease. According to a large, long-term cohort study,

persons with chronic HCV are significantly more likely to

die from a range of hepatic and extra-hepatic diseases

than matched controls.15 Since 2007, annual mortality

associated with HCV infection has exceeded annual

mortality associated with HIV infection in the U.S.9

Nationally, the prevalence of HCV infection among HIV-infected patients is estimated to be

15–30%,16 though it can be as high as 90% in HIV-infected patients who also inject drugs.17

Chronic HCV
infection is the

primary indication
for liver transplant
and a leading cause
of death from liver
disease in the U.S.

Since 2007, annual
mortality associated with

HCV infection has
exceeded annual

mortality associated with
HIV infection in the U.S.



HIV-HCV co-infection, especially in persons whose HIV is not well-managed, leads to higher

viral loads and more rapid onset of HCV-related complications, including cirrhosis, end-

stage liver failure, and hepatocellular carcinoma.18–20

Person-to-Person Transmission

In the U.S., an estimated 60% of HCV infections result from drug use — even once —

involving shared needles, syringes, or other drug use paraphernalia, and approximately 5%

of existing chronic infections result from contaminated organs or blood component

transfusions before HCV testing of the blood supply began in 1992.21 Vertical transmission to

Figure 3. Schematic Diagram of the Natural History of 100 HCV Infections in the U.S.14,22

Acute HCV
Infection

N=100

Chronic HCV
Infection

N=80–85

HCV Infection
Resolves

N=15–20

Stable Fibrosis

N=55–70

Cirrhosis

N=12–25

Hepatic
Decompensation

N=4–8

Hepatocellular
Carcinoma

N=1–7

8 to 12 weeks

30 years 5 years

10
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s
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(5-year survival = 10%)

Death
(5-year survival = 50%)

Sources: Chen SL and Morgan TR. The natural history of hepatitis C virus (HCV) infection. International Journal of Medical Sciences. 2006;
3(2):47-52 and Harnois DM. Hepatitis c virus infection and the rising incidence of hepatocellular carcinoma. Mayo Clinic Proceedings. 2012
Jan;87(1):7-8.
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infants from HCV-infected mothers, infections during hemodialysis, unsterile skin piercing

activities (e.g., tattoos in prisons), and health care-associated infections account for

smaller proportions of HCV cases.

The efficiency of HCV sexual transmission has been difficult to establish with confidence,

primarily because most studies are unable to document past and current drug use.23 The risk

is thought to be low for monogamous heterosexual couples with one HCV-infected partner.

Transmission risk increases in the setting of multiple partners, sexually transmitted

infections, HIV and the presence of blood.23 There has been growing alarm about increasing

HCV incidence among HIV-infected men who have sex with men (MSM) and who take part in

group sex with multiple partners, have concurrent sexually transmitted infections, use sex

toys, or engage in activities that can result in anal trauma and exposure to contaminated

blood or semen.24 In addition to these behavioral factors, concurrent HIV infection may

facilitate HCV transmission through alterations in host immune responses.25

Diagnostic Testing to Assess Infection Status

HCV infection can be diagnosed within approximately two weeks of exposure with nucleic

acid tests (NATs), due to rapid replication of the virus. Unless acute infection is suspected,

HCV diagnosis typically occurs with serological testing. HCV antibodies usually appear eight

to 12 weeks after infection and, in the setting of long-term immune activation, remain

indefinitely.

The current CDC recommendation for HCV testing is shown in Figure 4.26 Serological tests,

such as third-generation enzyme-linked immunoassays (EIAs) or a newly approved point-of-

care lateral flow immunoassay, are commonly used to screen for HCV infection. In contrast

with earlier immunoassays, these have excellent sensitivities and specificities.27 False

positive results are unlikely when the signal-to-cutoff ratio is above a level determined for

each Food and Drug Administration (FDA)-approved test.28

HCV RNA testing with an NAT (e.g., polymerase chain reaction) is

recommended for persons who test positive for antibody, to

determine whether or not the patient is currently infected with

HCV. Current quantitative HCV RNA assays have excellent

sensitivity, obviating the need for previously-used qualitative HCV

RNA test in most circumstances. RNA testing is also used following

suspected false negative or indeterminate antibody testing.

HCV RNA testing
is recommended
for persons who
test positive for

antibody
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Treatment

The goal of antiviral treatment is cure, which is defined as undetectable HCV RNA six

months after treatment is completed and is termed a sustained virologic response (SVR).

Until 2011, only 40–50% of HCV patients chronically infected with the most common HCV

genotype in the U.S. could expect to achieve an SVR following an extended and often

arduous regimen of pegylated interferon and ribavirin. Side effects from interferon

treatment can be severe and difficult to tolerate. With recent FDA-approval of two HCV-

specific serine protease inhibitors, providers can now offer most patients infected with this

genotype SVRs in the 60–88% range.29–32 It is anticipated that entirely oral, non-interferon-

Figure 4. Recommended Testing Sequence for Identifying Current Hepatitis C Virus (HCV) Infection

HCV antibody

No HCV antibody detected

Nonreactive Reactive

HCV RNA

STOP*

Not Detected

No current HCV infection

Additional testing as
appropriate**

Current HCV infection

Link to care

Detected

* For persons who might have been exposed to HCV within the past 6 months, testing for HCV RNA or follow-up testing for HCV antibody is
recommended. For persons who are immunocompromised, testing for HCV RNA can be considered.

** To differentiate past, resolved HCV infection from biologic false positivity for HCV antibody, testing with another HCV antibiotic assay can
be considered. Repeat HCV testing if the person tested is suspected to have had HCV exposure within the past 6 months or has clinical
evidence of HCV disease, or if there is concern regarding the handling or storage of the test specimen.

Source: CDC. MMWR. 2013 May 07.
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based regimens will become available within two to three

years, increasing both the likelihood of cure and

tolerability of treatment.33,34 Modeling has estimated that

if new antiviral regimens consistently resulted in an 80%

response rate and if one-half of all HCV patients were

treated, then within 10 years there would be 15%, 30% and

34% reductions in cases of cirrhosis, HCC, and deaths from

liver disease, respectively.13 In New York City, this could

amount to 2,500 to 5,000 lives saved.35 It is anticipated that entirely oral, non-interferon

based regimens will become available within one to two years, increasing both the

likelihood of cure and tolerability of treatment (Tables 1 and 2).33,34

It is anticipated
that entirely oral,

non-interferon-based
regimens will become
available within two

to three years

Table 1. HCV medications: approved and some of those in-development

Current Antiviral Medications Genotypes (GT) Administration

Peg-interferon alpha 2a (PEG-INT) All Injected weekly
Peg-interferon alpha 2b (PEG-INT) All Injected weekly
Ribavirin (RBV) All Oral twice daily

Protease Inhibitors
Approved
Telaprevir (TVR) 1 Oral, with food, three times daily
Boceprivir (BOC) 1 Oral, with food, three times daily

In-Development
Simeprevir (SMV) 1, 2 , 4, 5, 6 Oral, once daily
Faldaprevir (FDV) 1, 4, 5, 6 Oral, once daily

Nucleotide Analogue
Sofosbuvir (SFR) All Oral, once daily

Replication Complex Inhibitor
Daclatasvir (DCR) All Oral, once daily

Table 2. Combination HCV treatment regimens: approved and some of those in-development

Combination Regimens Genotypes (GT) Duration

Approved
PEG-INT + RBV All 48 weeks (GT 2,3: 24 weeks)
PEG-INT + RBV + (TVR or BOC) 1 24 or 48 weeks

In-Development
PEG-INT + RBV + SFR 1,4,5,6 12 weeks
SFR + RBV 2, 3 12 or 16 weeks
PEG-INT + RBV + SMV 1 24 or 48 weeks
PEG-INT + RBV + FDV 1 12, 24 or 48 weeks
DCR+SFR 1, 2, 3 24 weeks
SFR + SMV 1 12 weeks
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EPIDEMIOLOGY OF HCV INFECTION

United States

Local public health surveillance of HCV in the U.S. has been limited. Only a handful of

jurisdictions have been awarded grants for HCV surveillance from CDC. As a result,

researchers have relied on cross-sectional surveys, with or without serological testing, or

sentinel surveillance to understand the epidemiology of HCV in the U.S. Both approaches

have inherent limitations that may obscure the genuine distribution of HCV.

A. Prevalence

The most comprehensive estimate of HCV prevalence nationwide is derived from the

National Health and Nutrition Examination Study (NHANES), a cross-sectional survey with

laboratory testing of more than 20,000 non-incarcerated and non-homeless persons in all 50

states and the District of Columbia.36 The estimated prevalence of chronic HCV infection

was 1.0–1.5% of the U.S. population, or 2.7-3.9 million persons, respectively. It is likely that

NHANES underestimates the true chronic HCV infection burden,

because homeless and incarcerated persons were not included. Of

note, the highest prevalence (~2.5–4.0%) was found in persons born

between 1945 and1964. Most reported a history of injecting drugs.

In those who were 20–59 years of age at the time of the survey and

who reported ever having injected drugs, nearly 50% were HCV

seropositive. In persons with chronic HCV who were 60 or more

years of age, 60% reported having had a blood transfusion before

1992.

HCV prevalence trends in persons who inject drugs (PWID) have been estimated in

numerous studies. The Collaborative Injection Drug User Studies I–III found decreasing HCV

prevalence in periods 1994-96, 1997-99, and 2002-04, in young injection drug using

populations within four U.S. cities (65%, 35%, and 35%, respectively).37 In each period,

An estimated
2.7-3.9 million
Americans are
currently

infected with
HCV
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being HCV antibody positive was associated with increased age, number of years injecting

drugs, and injection frequency. A systematic review and meta-analysis of time to HCV

seroconversion in PWID showed that in high-income countries mean prevalence of HCV

infection was 53% after five years of injection.38 Overall prevalence among U.S. injection

drug users has been recently estimated at 70-77%.39

B. Incidence

For more than 25 years, CDC has used population-based surveillance in six sentinel U.S.

counties to track estimated acute viral hepatitis incidence in the U.S. Acute HCV cases have

been identified by testing for HCV antibody and/or HCV RNA in all persons with onset of

hepatitis symptoms, elevated alanine aminotransferase (ALT), and no serological evidence

of hepatitis A (HAV) or B (HBV) or sign of non-infectious hepatitis. However, since case

ascertainment has depended on identifying and testing symptomatic patients, sentinel viral

hepatitis surveillance has consistently underestimated the actual incidence of this largely

asymptomatic infection. Nevertheless, these methods have been able to document what

appears to be a decreasing trend in HCV incidence within these six counties from the mid-

1980s to 2006 (7.4, 2.3, and 0.7/100,000 persons, respectively, in 1982-89, 1990-94 and

1994-2006).40 These data must be interpreted cautiously. They reflect the documented

incidence of only a small proportion of the actual new HCV infections nationwide, most of

which remain asymptomatic and within difficult to reach populations that may be under-

represented in the sentinel county study.

Indeed, HCV incidence among PWID has remained persistent and brisk. Estimated rates in

urban populations of PWID have ranged from approximately 10 to 40 per 100 person-

years.41–43 Of note, Massachusetts recently reported that from 2002 to 2009, when overall

rates of newly reported HCV declined, the rate among persons 15 to 24 years of age

increased from 65 to 113 cases per 100,000 persons. These cases were primarily in non-

Hispanic white residents in urban, suburban, and rural communities. The most common

self-reported risk factor was injection drug use (>70%).44

C. Risk Factors

Most infections have been caused by parenteral exposure to HCV. Before 1992, a substantial

proportion resulted from contaminated blood products and tissue implants.45 However, the

primary mechanism has been exposure to HCV through injection drug use.36 In addition to

the risk of exposure to HCV from shared syringes and needles, approximately 40% of the

infections can be attributed to sharing drug preparation equipment used to prepare or

divide drugs (e.g., cookers, filtration cottons, and rinse water) or when “backloading” with
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unsterile syringes.41,46 Approximately 20% of PWID become infected with HCV within the

first two years of drug use, suggesting that there may be a narrow preventive “window of

opportunity” in this population.37

A smaller proportion of HCV infection occurs in children born to women with HCV or as a

result of nosocomial exposure, including hemodialysis. HCV outbreaks also have occurred in

health care facilities due to unsafe injection practices.47–49 Since acute HCV infection

typically goes undetected, it is likely that the full extent of health care-associated HCV

infection is under-appreciated in the U.S. and elsewhere. Egypt’s HCV prevalence of 15-

20% has been epidemiologically linked to the well-documented use over decades of

parenteral anti-schistosomal medications.50 Contamination of the medication followed

improper reuse of syringes and needles. Pakistan’s HCV prevalence of ~5% also appears to

be associated with unsafe and unnecessary therapeutic injections.51 It is reasonable to

assume that similar mechanisms have operated in many other countries.

Sexual transmission is thought to be inefficient within

monogamous settings and appears to result in a small

number of infections.23,52 However, there is increasing

evidence that more significant transmission has been taking

place among MSM with HIV. Increased risk has been linked

to having multiple sexual partners, engaging in unprotected

sex involving anal trauma and having a history of sexually

transmitted infections.23,25,52–54

D. Demographics and Socioeconomic Factors

In NHANES, HCV seroprevalence was significantly higher in men than in women and in non-

Hispanic blacks, as compared with non-Hispanic whites and Mexican Americans. Poverty

and less education also were associated significantly with HCV antibody prevalence. Most

persons with HCV antibody were born between 1945 and 1964. Mexican Americans, of note,

were the only Hispanic population included in NHANES; Asians and other ethnic minorities

also were excluded entirely.

The Racial and Ethnic Approaches to Community Health

across the US Risk Factor Survey (REACH US RFS), a cross-

sectional study conducted 2009-2010, addressed some of the

limitations inherent to NHANES and assessed the impact of

socioeconomic factors on HCV testing, infection, and linkage

There is increasing
evidence that more

significant
transmission has
been taking place

among MSM with HIV

Of all persons who
reported a risk

factor, only 40% were
tested for HCV
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to care among racial and ethnic minorities in 17 American states.56 Of the >50,000 persons

surveyed, 8.3% reported being told that they had HCV infection. Non-Hispanic blacks,

Hispanics, Asians and American Indians/Alaskan Natives reported the highest HCV infection

rates (9.2%, 8.3%, 6.8%, and 6.4%, respectively). Less than half of all persons reporting HCV

infection were being managed for their illness, let alone treated.

Approximately 70% of Hispanics and non-Hispanic blacks who reported injection drug use

were tested for HCV and roughly 80% reported HCV infection. However, of all persons who

reported risk factor, only 40% were tested for HCV and 65% of the Asians who reported

injection drug use were not tested for HCV. This suggests that a large number of racial and

ethnic minorities with HCV risk factors are not being tested and that the actual HCV

prevalence is likely to be higher than what has been reported.56

E. Current Trends

Reports from New York State, Wisconsin, and Massachusetts indicate that HCV infection

needs to be closely monitored in adolescents and young adults who inject drugs.44,57,58

Evidence suggests that a large proportion of young people in this population have graduated

to injecting heroin after first becoming addicted to prescription oral opioids.59

In addition to the increasing incidence among certain MSM with HIV, transgender persons

who modify their bodies through the injection of hormones or silicone may also be at risk of

HCV infection, perhaps particularly transgender women of color. A recent study of 517

male-to-female transgender women in the New York City area found an HCV prevalence of

4% among whites, 7% among African-Americans, and 16% among Hispanics.60

New York City

Until 2012 when funding was not renewed, New York City was one of the few U.S.

jurisdictions that received CDC funding to augment local efforts to conduct public health

surveillance for hepatitis A, B, and C.

Since 2005, there has been a steady decrease in the number of newly reported cases of HCV

in New York City (Table 3).3 It is unknown whether the trend reflects an actual change in

the dynamics of HCV transmission, provider practices, access to health care, or other

factors. Since HCV infection often remains asymptomatic for decades, the data also do not

represent the true level of current HCV infection in New York City.
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A. Prevalence

Multiple projects, summarized in Table 4, have estimated the

prevalence of HCV antibody positivity and HCV infection in New

York City. All studies have concluded that prevalence is

somewhat higher in New York City than it is nationally. In 2004,

the New York City Health and Nutrition Examination Survey

(NYC-HANES), which conducted face-to-face interviews of 1,999

persons of whom nearly 1,800 were tested for HCV antibody (i.e., not HCV RNA), estimated

the HCV seroprevalence at 2.2% and HCV infection at 1.8%.61 After adjusting for persons in

HCV prevalence
in NYC is

probably between
1.8% and 2.4%

Table 3. Persons newly reported with HCV,
New York City, by year, from 2005–2011

Year Number Rate per
100,000 people

2005 14,297 178.5

2006 15,504 188.7

2007 16,691 230.2

2008 13,932 166.6

2009 10,846 129.7

2010 9,992 122.2

2011 8,716 106.6

18

Table 4. Estimated prevalence of HCV infection in New York City by study and methodology

Population Data source Prevalence of Prevalence of Source
HCV antibody HCV infection,
positivity No. of NYC residents

NYC residents, 2004 serosurvey 2.2% 1.8%, NYC-HANES survey.60

age 20 and older, 103,000 persons
non-institutionalized

NYC residents, 2004 serosurvey, -- 2.3%, Unpublished Health
age 20 and older, adjusted for 129,000 persons Department analysis,
non-institutionalized institutionalized based on published

persons methods.61

NYC residents, NYC HCV surveillance -- 2.4% (1.5-4.9%), Health Department
age 20 and older data 2000-2010 146,500 persons analysis based on

published methods used
to estimate hepatitis B.2
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correctional facilities and other institutions excluded from the survey, the study estimated

that the prevalence of current HCV infection was 2.3%. Given various estimates to-date by

the Health Department, it is likely that HCV infection prevalence in New York City lies

somewhere in the range of 1.8 to 2.4%, though it could be as high as 3.8%.

Preliminary analysis of Health Department data from 2000-2010 indicates that 16.4% of HIV

cases, or 23,900 persons, alive as of 2000, also were infected with HCV, of whom 71% were

male, 42% Hispanic, and 43% black, with 60% reporting injection drug use reported as a risk

factor.63

B. Incidence
As noted earlier, HCV incidence is difficult to estimate. Infections

often go undetected because they are asymptomatic. Moreover,

most new HCV infections occur among PWID who contend with

unique health care access barriers, including significant stigma.

Consequently, even if they become symptomatic, PWID may be

less likely to seek health care than other populations.

Incidence in cohorts of New York City injection drug users has been assessed. From 1997-

1999, HCV incidence within East Harlem and Lower East Side drug injection cohorts was 9

and 34 cases per 100 person-years, respectively,64 suggesting that there may be considerable

variability in disease transmission dynamics across localized drug injection populations. In

fact, analysis pointed to the following differences in the two populations. The Lower East

Side population was predominantly white, had experienced homelessness in the past six

months (presumably after arriving in New York City from across the U.S.), had engaged in

panhandling for living expenses, and began injecting drugs at a younger age compared with

those in East Harlem, where the population was mostly Hispanic, persisted on state or

federal benefits, were less likely to have completed high school, and were more likely to

have been incarcerated. The Health Department currently is estimating HCV incidence using

a previously established prevalence model which classifies the population into two groups:

those who ever injected drugs and those who did not. A mathematical model will

extrapolate injection drug use trends over time and apply historical transmission rates

among persons injecting drugs to obtain the number of incident cases. Estimates of HCV

incidence through other routes of infection will incorporate estimates of other known

transmission sources and of infected immigrant population sizes. The Health Department

has not systematically assessed HCV incidence in two populations with emerging risk: MSM

who are HIV-infected and engage in unprotected, high-risk sexual activities23–25 and

adolescents and young adults who have started to inject drugs.57–59

Roughly 16% of
persons living
with HIV in NYC
are co-infected

with HCV
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Risk Factors
In New York City, the Health Code requires health care providers and laboratories to report

HCV cases to the Health Department, including positive tests for HCV antibody and HCV

RNA. However, these case reports do not contain risk factor or other information. To collect

this information, the Department has surveyed a sample of newly reported cases and their

providers.65,66 Obtaining reliable risk factor data by self-report is difficult, because persons

may not recall a single episode of drug use or blood transfusion decades earlier, they may

be reluctant to acknowledge that they injected drugs due to associated stigma, and

clinicians may not prioritize obtaining this information during a busy visit.

The most commonly reported risk factor was injecting drugs, which was reported by 43% of

persons. In NYC-HANES, conducted in 2004, the risk factors that were most strongly

associated with HCV seroprevalence were a lifetime history of ever injecting drugs,

receiving a blood transfusion before 1992, and ever being incarcerated as an adult (64.5%,

11.9%, and 8.4%, respectively).61

C. Demographics and Socioeconomic Factors

In 2010, 9,992 persons were newly reported with a positive HCV antibody or viral RNA test.

Of these, 65% were male, and 56% were 40 to 59 years of age. The greatest number of newly

reported HCV cases occurred in neighborhoods with high proportions of residents living in

poverty. Of all boroughs, the Bronx had the highest rate with 155 newly-reported HCV cases

per 100,000 persons. Among the 42 United Hospital Fund neighborhoods, those with the

highest rates included Hunts Point (227 per 100,000), Highbridge-Morrisania (205 per

100,000), East Harlem (318 per 100,000), and Central Harlem (221 per 100,000) (Figure 5).3

Among 165 persons newly reported and followed up by interviews

from 2009 to 2011, 65% were black or Hispanic. Most (73%) were

born in the US; the next most common countries of birth were

Haiti (4%), the Dominican Republic (4%), Russia (3%), and Pakistan

(3%).

In NYC-HANES, non-Hispanic blacks were more than twice as likely

to be seropositive for HCV as non-Hispanic whites, Hispanics, or Asians (4.4%, 1.9%, 1.2%, and

1.8%, respectively). The socioeconomic factors significantly associated with HCV

seroprevalence were high school education or less, public assistance, and a history of ever

being incarcerated as an adult.61

In NYC, the
highest rate of
newly reported
HCV is found in

the Bronx
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Figure 5. HCV and Poverty: Average Rates of Newly Reported HCV Infection by Zip Code, 2010-11

Average annual rate
per 100,000 people
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Source: New York City Department of Health and Mental Hygiene.
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CURRENT HCV PREVENTION, TESTING, AND
CARE ACTIVITIES

United States

Much of the limited CDC funding for local and state viral hepatitis activities has been for

integration of prevention, testing, and other activities across agency programs. In 2000, the

Division of Viral Hepatitis began funding HCV coordinator positions in states and in selected

local health departments, including New York City. Coordinators were directed to focus on

integrating HCV testing and prevention counseling into HIV/AIDS, STD, drug treatment, and

other related services, and to create a local HCV prevention plan. With a five-year

cooperative agreement in 2007, CDC extended this network of coordinators to include all

states. For most of the following decade, this was the extent of dedicated federal support

for HCV prevention. CDC also introduced separate funding to some health departments,

including New York City, for Program Collaboration and Service Integration (PCSI) activities.

PCSI is a strategic framework to strengthen collaboration across HIV/AIDS, STD, tuberculosis

(TB) and viral hepatitis programs.

A. Primary Prevention

Since most persons with chronic HCV were infected through

injection drug use, syringe exchange programs (SEPs) have

contributed greatly to a dramatic reduction in HIV transmission

among PWID.67–71 They are essential, but relying solely on this

harm reduction strategy is unlikely to have the equivalent impact

with HCV, which appears to have greater infectivity than other

bloodborne pathogens.72–75

Harm reduction also must emphasize the potentially significant risks from sharing other

drug preparation paraphernalia (e.g., cookers, filtration cottons, and rinse water) and from

unsafe injection practices, such “backloading” with unsterile syringes.41,46 The type of

syringe used by persons who inject drugs and provided in SEPs also may be a factor, as HCV

appears to have prolonged environmental stability in 1 ml tuberculin needles with

detachable needles (high void volume syringes) compared to 1 ml insulin needles with fixed

needles (low void volume syringes).74

Relying solely on
syringe exchange
is unlikely to
stem HCV

transmission
among PWID
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Multi-faceted approaches including those that bring services to PWID may have improved

outcomes. Peer-delivered syringe exchange programs have the potential to expand harm

reduction resources to high-risk PWID who do not use SEPs. “User-friendly” programs that

operate at all hours are likely to be more effective.76 Moreover, outcomes are likely to be

enhanced when more than one method is used, such as when combining harm reduction

with public health education and drug treatment for opioid dependence.77–80

Primary prevention activities also can be directed toward non-injection drug users for at

least three reasons. First, persons share straws, pipes, and other non-injecting drug use

equipment that may contain contaminated blood, thereby transmitting infection.81–83

Second, sexual activity that may transmit HCV (e.g., HIV positive MSM who engage in high-

risk activities with multiple partners) may be more prevalent among non-injecting drug

users.84 Finally, persons who use drugs orally or intra-nasally may transition to injecting

drugs in the future.85 Educating non-injection drug users about how to prevent HCV

infection would address HCV risks from shared equipment, sexual activity, and the

possibility of future injection use.

The federal government historically has not dedicated financial support for scientifically

grounded, harm reduction efforts targeting PWID. Except for a brief period a few years ago,

Congress has banned the use of federal funds for SEPs.

B. Screening and Testing

A large proportion of persons living with HCV are unaware of their infection status and,

consequently, of the long-term risks that they face from potentially life-threatening liver

disease. This may result from a number of potential barriers to HCV screening and testing,

including a lack of symptoms in those who are infected, lack of knowledge of HCV exposure

risks by patients and providers, and insufficient

access to health care. A sub-analysis of NHANES data

determined that roughly half of those with chronic

HCV may be unaware of their infection.86,87 Similarly,

a study in five U.S. cities of young adults who

injected drugs found that 72% of those who were

seropositive were unaware that they might be

infected.88 Of note, participants in SEPs or drug

treatment had greater knowledge of their infection

status, presumably from public health education by

harm reduction organizations and treating clinics.

A large proportion of
persons living with HCV
are unaware of their
infection status and,
consequently, of the

long-term risks that they
face from potentially
life-threatening liver

disease
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Since 1998, CDC has recommended that health care providers query patients for the

following behaviors and exposures that place them at risk and to test for HCV as warranted

(see box below).45

Given that such a large proportion of persons with HCV are unaware of their infection

status, it is clear that the risk-based screening and testing recommendations have not

yielded satisfactory results. They have been ineffective for a variety of potential reasons.

As with HIV screening, it is likely that there are patient- and clinician-level and structural

barriers (e.g., access to health care).90 Patients may minimize the potential risk, selectively

forget past high-risk behavior, fear that they may be infected, worry about potential

stigma, or dislike interacting with the health care system.

Some clinicians also may be unfamiliar with current HCV screening and testing

recommendations and that HCV RNA testing is needed if patients are seropositive for HCV

antibody. Others may be inexperienced with screening techniques, have time constraints,

or feel discomfort questioning patients about potential risk exposures.90 One study of New

Jersey family medicine practitioners found that of 217 respondents to a self-administered

survey, 56% scored 70% or less in their knowledge of current HCV screening standards and

31% were unfamiliar with the next steps to take after

confirming that a patient was seropositive for HCV antibody.92

To improve the effectiveness of HCV screening so that more at-

risk persons are tested, CDC now recommends one-time testing

of all persons in the U.S. born between 1945 and 1965, as

roughly 75% of persons identified with HCV by NHANES were

� Persons who currently inject or ever injected drugs;

� Persons with persistently elevated alanine aminotransferase (ALT) levels;

� Recipients of clotting factor concentrates before 1987 or blood transfusions, blood
components or organ transplants before 1992;

� Persons who were notified that they received blood from a donor who later tested
positive for HCV infection;

� Persons ever on long-term hemodialysis;

� Children born to mothers with current HCV infection;

� Health care workers and others who have had mucosal or percutaneous exposure to
HCV-infected blood: and

� Persons infected with HIV (added in 2009).89

CDC recommends
one-time testing of
all persons in the
U.S. born between
1945 and 1965
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born during that period.26 This new strategy is meant to supplement, not replace, risk-

based HCV testing.

Only limited and targeted funding, through HCV coordinators, has been provided to some

health departments to facilitate and improve the efficiency of HCV testing in persons at

increased risk of infection. There has been no nationwide, federally sponsored mechanism

to accomplish this.

C. Linkage to Care, Clinical Management and Treatment

According to NHANES, ~80% of those with laboratory evidence of HCV infection had discussed

the results with a health care provider or had scheduled an appointment to do so. Of those

who had discussed their status with a provider, 52% were told that they had HCV and needed

regular medical follow-up; however, 31% were told that they were infected with HCV and did

not need to do anything or worry about it.86 This suggests that there are significant provider-

level barriers to linking patients with HCV to proper clinical management (Table 5).

As with screening and testing, primary care providers may not be familiar with current HCV

treatment standards and recommendations. There may not be a hepatologist or liver clinic

in their vicinity where patients can be referred, or patients may have insufficient health

insurance to pay for the necessary evaluation and care. Lastly, personal attitudes toward

patients may come into play when providers address issues related to injection drug use

25

Table 5. Barriers Linking HCV Patients to Appropriate Care

Patient-Level Provider-Level Structural

Poor understanding of hepatitis C Poor understanding of hepatitis C Lack of readily available
specialist resources in area

Denial — especially if asymptomatic Not familiar with current Limited to no reimbursement
standards and recommendations for patient support services

Psychiatric disease and other Personal attitudes about drug use Stigma
co-morbidities or alcoholism

Internalized social and structural Lack of health care access for
stigma uninsured or under-insured

patients
Competing priorities
(e.g., housing and food)

Fear of medication side effects
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that can interfere with patients being considered for HCV

treatment. These strongly held opinions also can contribute to

the social and structural stigma often felt, and potentially

internalized, by PWID when interacting with providers, which

can lead to their alienation from and avoidance of the health

care system.93–95 Strategies to counteract entrenched stigma

for PWID within the health care sector are beyond the reach

of this action plan. However, internists and other primary care

providers, infectious disease specialists, gastroenterologists and medical students and

trainees can be taught that addicts can be treated successfully for HCV. Moreover, health

care providers with backgrounds in addiction medicine can provide HCV management and

treatment in settings that are more acceptable to PWID.

Delivering health care to PWID certainly involves potential structural and provider barriers.

The patient-level issues, however, can be formidable in various ways. There may be

significant psychiatric disease and other co-morbid conditions (e.g., HIV) that must be

addressed before HCV treatment can be considered, let alone successfully implemented.96,97

The clinicians providing healthcare to PWID should be respectful, non-judgmental and

familiar with the principles and science of addiction medicine.98,99

Patients with newly detected HCV infection are referred typically to gastroenterologists and

hepatologists for evaluation and management. There is, however, an insufficient number of

hepatologists and willing gastroenterologists distributed across the U.S. to care for all

patients living with HCV. This is especially so in the neighborhoods where most persons

living with HCV reside. Moreover, there may be other barriers to linking many patients with

current HCV infection to appropriate medical care where they can be evaluated for

treatment. A large proportion may be either uninsured or under-insured. Others may not be

considered good treatment candidates by specialists because of ongoing illicit drug use or a

history of alcoholism. Some persons living with HCV may be disinclined to consider

treatment options because of anticipated or actual past difficulties (e.g., perceived stigma)

when engaging the health care system.

Non-gastroenterologists, internists and other primary care physicians, as long as they are

skilled clinicians, also can manage HCV patients. For example, infectious disease

specialists, already comfortable managing complicated HIV patients, have increasingly been

treating persons who are co-infected with HIV and HCV.100

PWID often perceive
and internalize

social and structural
stigma when

interacting with
providers
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Persons living with HCV ideally would be treated by providers within the neighborhoods

where they live. For that to occur in many urban neighborhoods and rural settings, new

capacity building strategies are needed to improve the clinical skills of health care

providers practicing in those locations. Academic medical researchers in New Mexico have

used telemedicine technology to train rural primary care providers in HCV clinical

management and treatment, linking primary care providers with hepatologists in an

academic medical center to review and discuss proper management of potentially complex

HCV patients. The rural providers demonstrated successful clinical outcomes that were

comparable with patients treated in the liver clinic at the academic medical center.101 This

model also may be applicable to urban environments where primary care providers, such as

those who practice in federally-qualified health centers (FQHCs) and other community

health centers, are likely to play an important role in national and local HCV treatment

strategies.

HCV patients are more likely to be referred for appropriate evaluation and treatment if

their providers are familiar with and follow current clinical standards. In a large

retrospective cohort Veterans Affairs (VA) study involving five facilities, patients with HCV

were 77% less likely to receive treatment if evaluated by less experienced rather than more

experienced providers.102 Moreover, in a large retrospective cohort study of nearly 35,000

VA patients with HCV infection, patients who received appropriate pre-treatment

evaluations that were consistent with current quality of care indicators (e.g., confirming

HCV viremia and determining HCV genotype) were significantly more likely to receive

antiviral treatment, complete treatment and achieve SVRs than those who did not receive

that pre-treatment care.103 These studies suggest that if HCV clinical initiatives are to be

effective, they must incorporate methods to evaluate the quality of care provided by

clinicians.

Two population groups appear to be ideal candidates for

targeted and dedicated HCV clinical management:

clients undergoing methadone maintenance treatment

(MMT) and persons who are incarcerated. Injection drug

use history and HCV seroprevalence are much higher in

both populations than in the general public. There is

now ample evidence that MMT clients, even those who

currently inject drugs, can be treated successfully for

HCV, as long as there is close follow-up and multi-

disciplinary teams are actively managing the potential

Two population groups
are ideal candidates for
dedicated HCV clinical
management:clients
undergoing methadone
maintenance treatment
and persons who are

incarcerated
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side effects and other challenges that often occur during interferon-

based antiviral treatment.104–106 In fact, treatment outcomes in persons

being treated for addiction, especially when coupled with multi-

disciplinary support services, have been comparable to those in the

general population.107

Treating inmates living with HCV involves a number of challenges. Not all correctional

facilities have the skilled medical workforce needed to manage and treat HCV. Moreover,

HCV evaluations and treatments are expensive. It is unlikely that this sector would be able

to embark on ambitious campaigns to cure infected inmates without major, new influxes of

resources.108

Depending on the availability of resources and other circumstances, HCV treatment

performance will vary in correctional facilities, where seroprevalence can be several times

that of the general population. In prisons where inmates are incarcerated for years, HCV

treatment can be considered a reasonable option. In Connecticut, of the 68 state prisoners

who met treatment criteria, 47 (69%) completed therapy, and 32 (47%) demonstrated

SVRs.109 The New York State Department of Corrections and the New York State Department

of Health also established HCV treatment programs for inmates living with HCV. In contrast

with the Connecticut effort which was centered on long-term inmates, New York State

created the Hepatitis C Continuity Program, which linked inmates who had not yet

completed treatment to HCV providers in their home communities following release from

prison.110 Smaller proportions of persons in the New York State achieved targeted clinical

outcomes than in Connecticut.111

As with screening and testing, there has been only limited federal support to provide and

coordinate health care for persons living with HCV. Congress has not appropriated dedicated

resources for HCV management and treatment as it has done for HIV through the Ryan

White Care Act. However, the Ryan White Program, administered by HRSA’s HIV/AIDS

Bureau, has provided limited resources through its AIDS Drug Assistance Program (ADAP) for

HCV treatment and for HBV and HAV vaccination in persons co-infected with HIV and HCV. In

contrast, federal assistance has not been specifically directed to prevent HAV or HBV

infection in persons mono-infected with HCV.

PWID can be
treated

successfully
for HCV
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New York City

A. Primary Prevention

Most SEPs depend solely on state and local governments, which furnished 79% of the $21.3

million budgeted nationwide for SEPs in 2008.112 In New York City, syringe exchange is

funded by city and state tax dollars. Currently, the Health Department supports the 14 city-

based licensed SEPs that served an estimated 14,000 clients in 2010.113

The Health Department, the State Health Department, other

government agencies and community-based organizations (CBOs)

have conducted a variety of activities over the past 12 years that

have likely limited transmission of HCV. Although initially intended

for HIV prevention, syringe services policies and programs have

helped to significantly reduce HCV infection rates.

The New York State Department of Health began its support of New York City SEPs in 1992,

and funding has continued since then. The New York City Council first allocated funding to

SEPs in the 2001–2002 city budget. This followed closely on the heels of New York State’s

establishment in 2001 of the Expanded Syringe Access Program (ESAP), which allowed up to

10 syringes to be sold or provided to persons over 18 years of age by pharmacies, medical

providers or health care facilities. The State Health Department has reported that more

than 3,200 providers have registered with this program, including numerous neighborhood-

based programs in New York City.114 Since 2003, the Injection Drug Users Health Alliance

(IDUHA), a coalition of community-based syringe access providing health services to

injection drug users in New York City, has successfully advocated for additional funding for

syringe exchange and other harm reduction/prevention services, including HCV screening,

HCV prevention education and referral for treatment, HAV and HBV vaccination, overdose

prevention, methadone and buprenorphine referral, and linkage/navigation to other clinical

care services.115

City Council funding for IDUHA currently supports HCV prevention counseling, testing, and

linkage to care. To supplement this funding, the Health Department since 2003 has used

public and private grants to offer free HCV testing to SEP participants since 2003. Although

the City Council has introduced several resolutions calling for financial support of HCV

prevention since 1999, it was not until 2006 that the Council awarded two-year funding to a

local CBO to prevent HCV infection and promote awareness.

In NYC, syringe
exchange is

funded entirely
by city and

state tax levies
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In 2008, the New York State Budget included funding for HCV prevention for the first time.

A total of $1.58 million was appropriated to the State Health Department for the creation

of a comprehensive HCV program, including screening, education, and social marketing,

and access to care and treatment. Outcomes have included annual awareness campaigns

targeting different risk groups, creation of an HCV information hotline, creation of a

Statewide HCV Advisory Council, and, more recently, provision of funds for screening

programs and comprehensive care programs, including four based in New York City.

From 2000 to 2004, CDC also provided funding to 15 large state and local public health

agencies, including the Health Department, to demonstrate integration of viral hepatitis

services into pre-existing programs.116 This funding enabled the Department to offer HAV

and HBV vaccination and HCV counseling, testing and referral at the Riverside STD clinic.

Approximately 8,800 unique clients received hepatitis services and nearly 15,000 HAV and

HBV vaccines were administered during this four-year period. Of the 279 clients who

reported injection drug use, 161 (58%) indicated that they were drawn to the clinic because

of the hepatitis services, and 64% of them also received STD and HIV services, suggesting

that the original intent of the funding had been met.117 Other local and state health

departments also have demonstrated successful and effective integration of programs in

drug treatment programs and STD clinics that serve clients who share risk factors, exposure

to overlapping infectious diseases and social vulnerabilities.118,119

Most Health Department HCV prevention activities have focused on integrating viral

hepatitis prevention, counseling, and referral into HIV, STD, TB, correctional health, drug

treatment, mental health, and harm reduction programs. Additional activities have

included community organizing through hepatitis task forces, creating and disseminating

awareness and educational materials for consumers and providers in multiple languages,

promoting HAV and HBV vaccination, training health care providers about viral hepatitis

prevention and care, and providing referral resources for viral hepatitis services.

B. Screening and Testing

Approximately 50%, or an estimated 73,250 New Yorkers with current HCV infection, are

unaware that they are infected with HCV (Figure 6).2,86 If they were tested, diagnosed and

linked to appropriate care, the extent of liver damage could be assessed and steps taken

(e.g., HAV and HBV vaccination and liver health counseling) to prevent additional hepatic

damage.

The same patient, provider, and structural barriers to screening and testing described

earlier also apply to New York City. The extent to which New York City providers are
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familiar with current CDC screening and testing

recommendations is unknown, though it is likely that

many are not. In 2010, the Health Department published a

City Health Information clinical guide for HCV testing and

management and distributed it to thousands of New York

City clinicians.120 In addition, the Department in April 2013

sent a letter from the Commissioner of Health to more

than 30,000 New York City health care providers, urging

them to follow current CDC recommendations for HCV

testing (including HCV RNA, as warranted) and to refer all patients determined to have

current HCV infection to appropriate medical care.121

HCV screening and testing has been reliable in some at-risk populations. According to data

self-reported by large HIV providers and clinics, approximately 93% of Medicaid

beneficiaries living with HIV in New York State had been tested for HCV during the review

period.122 Inmates within the New York City correctional system also are tested routinely

during their medical examination.

Figure 6. New York City HCV Treatment Cascade2,85
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From 2009 to 2011, the Health Department conducted a quality improvement (QI) initiative

with the 22 outpatient substance use disorder treatment programs under direct contract

with the Health Department to improve access to HCV testing and referral to care when

warranted. This represented a small percentage of the substance use disorder treatment

programs licensed in New York City. The Department provided HCV and phlebotomy training

for staff and testing supplies, data support, QI methods training, learning collaboratives for

participating programs, and direct brokering of partnerships with funded counseling and

testing providers.

While some treatment programs have improved testing

rates over the initial two-year period (as high as 50%),

several key structural barriers continue to constrain

improvement, including lack of clarity in state regulatory

language regarding the responsibilities of state-licensed

outpatient treatment programs, lack of funding for

staffing at outpatient programs, and lack of resources to

collect data for surveillance and program monitoring.

From 2003 to 2012, private funders provided the Health Department with approximately

$1.7 million to coordinate free HBV and HCV testing in high-risk communities, including at

SEPs. The Health Department also has published and disseminated monthly e-newsletters

for service providers and produced a video public service announcement in nine languages

to raise awareness about viral hepatitis and encourage testing. In addition, the Department

and community partners established the New York City Hepatitis C Task Force in 2004,

which has evolved into a robust, a city-wide network of service providers and advocates

representing over 200 organizations that meet quarterly in each borough. The Department

has maintained a resource-rich website for the taskforce that includes a community

calendar, links to hepatitis-related websites and social media portals and a site locator for

HCV testing and other services. Other task force initiatives have included HCV outreach

worker training and a law enforcement relationship-building initiative.

Various Health Department bureaus and divisions have

participated in grant-funded HCV-related screening and

testing initiatives. The Department’s PCSI activities have

demonstrated that integration and collaboration at the

program level can be practiced and sustained effectively

and that it can facilitate optimal access to and uptake of

HCV screening, testing and linkage to care. To ensure that

The Department and
community partners
have established a

robust and active New
York City Hepatitis C

Task Force

The Health Department
has worked with

substance use disorder
treatment programs to
facilitate HCV testing
and referral to care
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these activities are strategically aligned with agency priorities, the Department has

established inter-divisional workgroups to propose policy, establish tasks and monitor

progress, including achieving core objectives.

Health Department surveillance data suggest that HCV

antibody testing could be made more efficient. A recent

analysis determined that from 2006 to 2010, there were

more than 70,000 repeat HCV antibody tests performed

on previously tested patients in New York City, at a cost

of approximately $1.4 million. Six hundred thirty-five

persons were tested more than 10 times for HCV

antibody, with most of this excess testing occurring

within the correctional system and in detoxification facilities.122 It also found that

approximately one-third of those who screened positive for HCV antibody did have follow-

up HCV RNA testing, as recommended, to determine their infection status.65

Improvements in health information technology may help to mitigate this redundancy of

duplicative testing. The Health Department completed implementation of a system-wide

electronic health record (EHR) in New York City jails in 2011 and plans to begin to upload

data to the State Health Information Network for New York (SHIN-NY) in 2013. These

technology improvements have the potential to decrease the scale of repeat testing, as

long as processes and procedures can be implemented that enable review of a person’s

medical record prior to their initial medical evaluation at intake.

C. Linkage to Care, Clinical Management, and Treatment

Figure 6 (page 33) illustrates that of the roughly 73,000 persons

in New York City living with HCV who are aware of their

infections, only a small proportion, approximately 13%, have

been cured. As elsewhere in the U.S., there are likely to be

structural, patient-, and provider-level barriers that interfere

with linking New Yorkers with current HCV infection to

appropriate care, including assessment for antiviral treatment.

It is likely that disparities in health care access limit the extent to which persons living with

HCV in New York City are linked to appropriate medical care. Most persons newly diagnosed

with current HCV infection live in neighborhoods with high levels of poverty and where

many residents lack health insurance and access to other resources (Figure 5; page 21).3,124
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More than 3 million New York City residents participate in

Medicaid.125

Fewer than 50 hepatologists practice in New York City.126

Even if all other barriers could be overcome, they would

be unable to manage all of the persons living with HCV in

New York City who have not been linked yet to appropriate

medical care. Clinical capacity building will be needed,

and especially in New York City neighborhoods where persons infected with HCV live and

within health care settings that effectively care for key at-risk populations, such as PWID

and persons living with HIV.

At-Risk Populations
Since persons who are co-infected with HIV and HCV progress more rapidly to advanced

liver disease, including cirrhosis, than those who are mono-infected,18–20 it is imperative to

link co-infected individuals to appropriate medical care. In many of the largest HIV health

care providers, including academic medical centers, co-infection clinics already exist,

though the Health Department does not know the extent to which this already has taken

place. In April 2013, the Department began to use its HIV field outreach personnel to locate

and contact the most vulnerable co-infected persons – those who did not appear to be

under medical care for their HIV, so that they could be linked to appropriate medical care.

Since all participants in MMT programs have a

history of injecting drugs, most are likely to have

been exposed to HCV at some point in their past,

and many could benefit from HCV care and

treatment. Of the more than 33,000 New Yorkers

currently enrolled in MMT programs,127 many receive

services in clinics managed by academic medical

centers, and it is likely that in some of them clients

receive primary care, including management of HCV.

The Health Department, however, currently does

not know the extent to which this is the case.

Treating HCV in correctional facilities is much more challenging than testing for it.

Treatment options have been limited by the high costs that would be encumbered by

correctional systems, the lack of medical insurance and inconsistent health care by many

inmates before and after incarceration, pre-existing psychiatric and chemical dependency
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conditions, and the extended regimen durations that have been standard before the advent

of newer medications.108 Some incarcerated New York City residents have been treated in

New York State prisons and, through its Hepatitis C Continuity Program, have been referred

to Health and Hospitals Corporation (HHC) facilities if released before completion of their

treatment regimen. In 2012, of the nine New York City residents who participated in the

program, only three (33%) kept their initial appointments, which compared with an

aggregate of 41% in previous years.128 In a recent, preliminary assessment by the State

Health Department, 57% of the participating patient-inmates studied in a small sample

were lost to follow up, and only 15% mounted an SVR.129 To improve on current

performance, the Health Department, the State Health Department, and collaborating

providers will need to identify strategies (e.g., patient incentives) that will promote

continuity of care.

Within New York City correctional facilities, there are different challenges. The median

length of stay for prisoners is only eight days,130 making it unfeasible to fully evaluate many

who are determined to be seropositive for HCV antibody, let alone to consider treating

them. A more realistic option will be to establish robust transitional case management and

referrals to health care providers in neighborhoods where prisoners will be released.

Antiviral treatment would be considered only for those persons who will be incarcerated for

extended periods and if funding is made available to use the newer and more expensive

treatment regimens.

The Health Department’s Bureau of Correctional Health Services (CHS) directs medical care

for inmates detained in the New York City jail system. Inmates who test positive for HCV

are evaluated in a CHS chronic care clinic and, when appropriate, are referred to an HHC

facility for specialty care. HHC infectious disease physicians serve as consultants to the

Health Department and its contractors in regard to HCV treatment, with a focus on patients

who have a known length of stay and for whom a stable discharge plan can be formulated.

Patients who arrive in jail during HCV treatment are continued on their outpatient regimen.

When better HCV treatment options requiring shorter duration of treatment become

available, more inmates may be treated for chronic HCV while incarcerated.

Provider Awareness
Infrastructure is not in place that enables the Health Department to assess how common it

is for health care providers to manage and treat current HCV infection, or to track the

number of persons treated for HCV in New York City, or the appropriateness of and response

to treatment. The Department has surveyed and interviewed a sample of providers who

reported HCV cases to explore some of these issues. Management gaps were identified in

35



New York City Department of Health and Mental Hygiene

36

the management of patients who were found to be

seropositive for HCV antibody.65 Ten to fourteen months

after diagnosis (i.e., after sufficient time elapsed for

additional laboratory testing and clinical follow up),

approximately one-half of the HCV patients and 30% of

HBV patients were either still susceptible to HAV or their

providers did not know their HAV status. Twenty-six

percent of the patients reported that they had not been

counseled about avoiding alcohol. These findings suggest

that a significant proportion of New York City providers

are not familiar with recommended management of newly diagnosed HCV patients and

would benefit from additional learning opportunities.

The Health Department’s Bureau of Communicable Disease (BCD) has promoted secondary

prevention among those with current HCV infection. All persons newly diagnosed with HCV

are mailed a booklet that explains HCV infection and the importance of taking steps to

protect liver health, how to prevent HCV transmission to others and where to find support

groups and treatment.131 The booklet has been translated into Spanish, Arabic, Russian, and

Urdu.

Capacity Building
To enhance capacity to manage and treat HCV in New York City, the Health Department can

turn to liver specialists, infectious disease physicians, and interested primary care

providers. As noted, academic medical researchers in New Mexico have used telemedicine

technology to successfully train rural primary care providers in HCV clinical management

and treatment.132 This model also can be used in urban environments where primary care

providers, such as those who practice in federally-qualified health centers (FQHCs) and

other community health centers, are likely to play an important role in national and local

HCV treatment strategies.

In May 2012, the Health Department launched the

Check Hep C Program, a demonstration project to build

capacity for HCV diagnosis and treatment in the

neighborhoods disproportionately affected by HCV.

Through the Fund for Public Health in New York

(FPHNY), the Department received funding from

multiple private funders to (1) promote HCV awareness

in persons at increased risk of HCV infection who live in

At present, the Health
Department cannot
assess the extent to

which providers manage
and treat HCV or track
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therapy
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neighborhoods with high prevalence of chronic HCV; (2) screen at-risk individuals for HCV

with a rapid immunoassay and immediately collect blood from seropositive patients to

confirm HCV infection with molecular testing; and (3) to link those with current HCV

infections to comprehensive medical care and supportive services through intensive case

management and patient navigation. Participating medical providers in funded community

health centers take part in weekly case management videoconferences with a leading

academic clinical researcher in the field of HCV care and treatment.

The goal of the Check Hep C Program has been to demonstrate that persons living with HCV

in urban settings, many of whom are disproportionately poor, marginalized and lack

adequate access to medical resources, can be medically managed and treated effectively

and in a way that is both cost-containing and culturally competent. In its first year, the

program screened and tested 4,751 persons; 880 (18.5%) were seropositive for HCV

antibody. Of the 512 persons diagnosed with current HCV infection, 433 (84.5%) attended

their first appointment with an HCV provider.133 Initial funding for this project was only for

one year. Additional grant support will be necessary to sustain the program in future years.

HCV-related funding issues and initiatives
The New York City eligible metropolitan area received $121 million in Ryan White funding

from HRSA in FY 2011 to provide HIV-related programming.134 In view of the number of

people infected with HCV and the number of preventable deaths from HCV, federal funding

should similarly be provided to treat people with this infection.

In 2010, HRSA’s Bureau of Primary Health Care provided funding to expand HCV treatment

at Ryan White Care Centers for co-infected patients. The agency made available

$1.6 million to improve availability and expansion of HCV treatment, and four New York

City clinics were each awarded $80,000.135 The objective of funding was to aid FQHCs in

implementing comprehensive interventions to increase access to and completion of HCV

treatment for HIV-positive patients who were uninsured. Critical parts of this demonstration

project involved evaluation of the delivery of HCV treatment among HIV-positive

populations and the sharing of best practice models with Ryan White grantees and other

HIV medical providers to improve access and quality of Ryan White services.

Only limited state funds have been made available to expand HCV care and treatment

services in New York City. As part of the State Health Department’s Comprehensive

Hepatitis C Program, the AIDS Institute granted $215,000 to each of two New York City

medical centers and $132,500 to each of two New York City FQHCs to enhance their

treatment of HCV and HCV/HIV co-infection, respectively, within pre-existing HIV primary
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care settings.136 The State Health Department also initiated the pilot Hepatitis C Assistance

Program (HepCAP) in two New York City facilities to provide HCV-related medical services to

people who meet the same eligibility criteria as the NYS AIDS Drug Assistance Program

(ADAP). Providers are allowed to enroll HCV mono-infected patients into the program if

they are New York State residents who are uninsured and meet other established eligibility

criteria. The program funds the initial HCV medical and treatment evaluation and up to 30

visits, including diagnostic evaluations and labs used to monitor treatment. Notably,

HepCAP does not cover the costs of anti-HCV treatment or management of medication side

effects, though persons have often been able to procure medications through

pharmaceutical industry patient assistance programs.

ADAP also has provided access for co-infected New Yorkers to HCV testing and some

treatment options, including pegylated interferon and ribavirin. (Note: The new HCV

protease inhibitors are not yet FDA-approved for treatment of HCV in HIV co-infected

patients.) Recent decreases in Ryan White funding nationwide have resulted in decreased

spending for viral hepatitis services in New York State and New York City, though not to

ADAP.137 New York State has acted to fill this gap, providing both vaccines for persons with

chronic HCV who have no health insurance coverage through the New York State Adult

Hepatitis Vaccination Program (AHVP).138

In 2011, New York State convened a Medicaid Redesign Team to devise a comprehensive

plan to control health care costs while improving the quality of that care and ensuring that

it is delivered equitably.139 The plan proposed increased funding to promote HCV care and

treatment in primary care settings, community health centers, HIV primary care sites and

substance use treatment programs. The 2012-2013 state budget included $1.1 million for

HCV screening and treatment. It is expected that the new modifications will allow for the

reimbursement of crucial supportive services, including client outreach, HCV counseling and

education, coordination of and adherence to HCV treatment, peer support and assistance

obtaining entitlement services. The objective of this change was to create an integrated

HCV care model that would ensure comprehensive and coordinated quality care for HCV

mono-infected and HIV/HCV co-infected persons while reducing health care needs and

accompanying costs.
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A PUBLIC HEALTH MODEL FOR REDUCING
ILLNESS AND DEATH FROM HCV INFECTION
IN NEW YORK CITY

Given that the current and anticipated disease burden from HCV infection in New York City

will soon rival that of HIV/AIDS, the Health Department has developed an action plan to

address this epidemic. Its primary goal is to reduce the morbidity and mortality from HCV

with the following measures:

1. Prevent HCV transmission and new infections;

2. Diagnose persons living with HCV, link them to appropriate care, and cure current HCV
infections with effective treatments;

3. Decrease complications and deaths from chronic HCV infections; and

4. Reduce disparities in prevalence and access to care and treatment among persons
infected with HCV.

The Health Department HCV action plan comprises 7 objectives. To fully implement this

plan, the Department needs to identify significant new funding from government (city,

state, federal) or non-government entities (e.g., foundations, private industry and non-

profit hospitals as part of “community benefit” activities140). Efforts will be made to

identify and develop synergies among Health Department programs that derive from

common missions, policy concerns, and at-risk populations that are served. Favorable

pricing for new medications also will be pursued with drug manufacturers.

1. Enhance health provider awareness regarding screening, diagnosis, and referral for HCV
infection and clinical providers’ capacity to manage and treat HCV.

� Publish and disseminate to New York City providers a City Health Information (CHI)
issue devoted to updated HCV screening and treatment recommendations.

� Through the NYC Hepatitis C Task Force, disseminate current HCV screening, testing
and referral recommendations to CBOs engaged with harm reduction activities.

� With academic medical experts, use telemedicine to augment the HCV-related
clinical skills of primary care providers, infectious disease specialists and
gastroenterologists, building HCV treatment capacity in these provider groups.
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� Encourage providers to annually screen HCV patients with cirrhosis for hepatocellular
carcinoma and end-stage liver disease.

� Enhance the resources available on the Health Department website for health care
professionals.

� Collaborate directly with large health care institutions to enhance primary care
provider, infectious disease physician and gastroenterologist diagnosis and
management of HCV.

� Collaborate with academic medical centers to enhance HCV education of medical
students, residents and fellows, other physicians and other health professionals.

2. Promote HCV testing, as per CDC guidelines.

� Encourage providers of those at higher risk for HCV — e.g., in drug treatment
programs and HIV clinics — to introduce reflex PCR testing when HCV antibody is
detected.

� Send reminders to providers who do not follow positive HCV antibody tests with an
assay for HCV RNA.

� Encourage vendors to enhance capacities of EHRs, so that users are reminded when
testing and other assessments are indicated.

� Incorporate questions about HCV screening in the annual Community Health Survey
to monitor the proportion of the population tested.

� Implement effective HCV testing strategies in clinical settings where the Health
Department has funded programs, such as contracted drug treatment programs,
Ryan White Part A contracted programs, New York City correctional facilities, and
STD and TB clinics.

� Encourage large clinical laboratories and hospitals to implement appropriate reflex
testing of specimens for HCV RNA, and encourage EHR providers to incorporate
appropriate HCV RNA testing into decision support.

� Follow up the April 2013 Commissioner’s letter with outreach to primary care,
infectious disease, and gastroenterology physicians in hospitals, hospital-affiliated
clinics, and community health centers in New York City neighborhoods with the
greatest HCV burdens.

3. Enhance HCV surveillance activities to strengthen the Health Department’s capacity to
manage and utilize data for evidence-based policies and practice.

� Amend the New York Health Code so that negative HCV RNA tests are reportable to
the Health Department, as is currently done with HIV RNA.

� Expand capacity to manage and analyze more clinical data

a. Assess trends of HCV RNA testing.

b. Assist hospitals to improve the quality of HCV care with performance indicators.
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c. Explore the feasibility of identifying factors associated with treatment outcomes
among a representative sample of HCV patients in New York City.

4. Enhance linkage to care for persons with current HCV infection, identify and promote
successful models of care, and build clinical capacity to manage and treat HCV.

� Encourage and assist health care facilities, care management agencies, health
homes, and managed care organizations in New York City neighborhoods with the
greatest HCV burdens, to strengthen linkage to care activities and networking.

� Develop patient navigator guidance and tools, and offer training.

� Link to care persons co-infected with HIV and HCV through the Bureau of HIV/AIDS
Prevention and Control’s Field Services Unit.

� Expand capacities of Correctional Health Services to link persons with HCV infection
who are released from custody to community providers capable of managing HCV
infection.

� Identify mechanisms to link clients to care for Health Department programs that
currently engage with PWID.

� Encourage organizations under contract with the Health Department (e.g., drug
treatment programs and SEPs) to develop and implement processes to link clients
with current HCV infection to care.

� Encourage primary care providers and other medical professionals who manage
patients with HCV to incorporate practices that promote liver health in persons with
current HCV infection.

� Assess extent to which primary care physicians, infectious disease specialists and
gastroenterologists currently manage and treat persons with current HCV infection
and their preferred methods for clinical education and skill development.

� Identify best practices in HCV prevention, care, and treatment used by clinicians
elsewhere, and assess for adaptation in New York City.

5. Promote primary prevention

� Continue to promote and support harm reduction programs that combine syringe
exchange, integrated linkage to and engagement in appropriate care, as well as
education and other supportive services.

a. Continue to work with SEPs to educate clients – especially uninfected young
adults who are not yet infected and active drug injectors who may have cleared
an HCV infection or have been cured with antiviral treatment – about how to
prevent HCV re-infection, to promote access to HCV testing and referral to care,
and effective drug treatment.

� Promote HCV prevention and health education among non-injecting drug users at
drug treatment programs.
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a. Through contracted drug treatment programs across New York City and through
the Bureau of HIV/AIDS Prevention and Control and the Bureau of STD, address
HCV risk from shared equipment, sexual activity, and potential injection use.

b. Continue harm reduction programs by the Health Department’s Bureau of
Transitional Health Care Coordination at New York City’s correctional facilities,
including educational materials about HCV risk and prevention and a list of
syringe access programs in jail discharge kits.

c. Craft new prevention messages and provide culturally appropriate education on
the risks associated with jailhouse tattooing, sharing of razors, and sharing of
drug use equipment.

d. Promote sexual practices that do not transmit HCV.

6. Enhance public awareness of HCV

� Continue to engage communities through activities of the New York City Hepatitis C
Task Force.

� Develop public awareness materials and disseminate them through social media and
other venues.

7. Engage and collaborate with the New York State Department of Health and other state
agencies and other relevant organizations to develop, promote and advance policies and
regulations that will support the goals of this strategy (e.g., obtaining favorable pricing
from drug manufacturers).

42

Table 6. Core objectives within New York City HCV action plan

1. Enhance health provider awareness regarding screening, diagnosis, and referral for HCV infection and
clinical providers’ capacity to manage and treat HCV.

2. Promote HCV testing, as per CDC guidelines.

3. Enhance HCV surveillance activities to strengthen the Health Department’s capacity to manage and
utilize data for evidence-based policies and practice.

4. Enhance linkage to care for persons with current HCV infection, identify and promote successful models
of care, and build clinical capacity to manage and treat HCV.

5. Promote primary prevention.

6. Enhance public awareness of HCV.

7. Engage and collaborate with the New York State Department of Health and other state agencies and
other relevant organizations to develop, promote and advance policies and regulations that will support
the goals of this strategy.



Hepatitis C in New York City: State of the Epidemic and Action Plan

43

References
1. Armstrong GL, Wasley A, Simard EP et al. The prevalence of hepatitis C virus infection in the United States, 1999 through 2002. Annals of

Internal Medicine. 2006 May; 144(10):705-14.

2. Balter S, Stark JH, Kennedy J et al. Estimating the prevalence of hepatitis C infection in New York City using surveillance data. Epidemiology
and Infection. Available from: journals.cambridge.org/action/displayFulltext?type=6&fid=8912345&jid=HYG&volumeId=-1&issueId=-
1&aid=8912344&bodyId=&membershipNumber=&societyETOCSession=&fulltextType=RA&fileId=S0950268813000952. Published on-line as a
FirstView article on 2013 May 09: 1-8.

3. NYC DOHMH. [Internet] Hepatitis A, B, and C surveillance reports. New York (NY): Department of Health and Mental Hygiene/Bureau of
Communicable Disease; [cited 2012 Aug 19]; Available from: nyc.gov/html/doh/html/cd/cd-hepabc-reports.shtml

4. NYC DOHMH. New York City Community Health Atlas. 2007; p. 12. [cited 2012 Jun 26]; Available from:
nyc.gov/html/doh/downloads/pdf/epi/nyc_commhealth_atlasv2.pdf

5. Verna EC and Brown RS Jr. Hepatitis C and liver transplantation. Clinical Liver Disease. 2006 Nov;10(4):919-40.

6. O’Leary JG, Lepe R and Davis GL. Indications for liver transplantation. Gastroenterology. 2008;134(6):1764-76.

7. Mathis AS. Economic burden and current managed care challenges associated with hepatitis C. American Journal of Managed Care. 2012
Dec;18(14 Suppl):S350-9.

8. Sulkowski MS. Hepatitis C virus-human immunodeficiency virus coinfection. Liver International. 2012 Feb;32(suppl s1):129-34.

9. Ly KN, Xing J, Klevens RM et al. The increasing burden from viral hepatitis in the United States between 1999 and 2007. Annals of Internal
Medicine. 2012;156(4):271-8.

10. Ward J. AVHPC brief. Atlanta (GA): CDC/NCHHSTP. [cited 2012 Sep 3]; Available from: prod.nastad.dotnet-
web1.advansiv.com/Docs/114045_Ward%20AVHPC.pdf

11. Colvin HM and Mitchell AE, eds. Hepatitis and liver cancer: a national strategy for prevention and control of hepatitis B and C. Washington
(DC): Institutes of Medicine/National Academies Press. 2010; 252 p. [cited 2012 Jun 29]; Available from: nap.edu/catalog.php?record_id=12793

12. DHHS. Combatting the silent epidemic of viral hepatitis—action plan for the prevention, care and treatment of viral hepatitis. Washington
(DC): Department of Health and Human Services (US). 2011 May 12; 76 p. [cited 2012 May 21]; Available from:
hhs.gov/ash/initiatives/hepatitis/actionplan_viralhepatitis2011.pdf

13. Rosen HR. Chronic HCV infection.New England Journal of Medicine. 2011 Jun; 364:2429-38.

14. Chen SL and Morgan TR. The natural history of hepatitis C virus (HCV) infection. International Journal of Medical Sciences. 2006; 3(2):47-52.

15. Lee M-H, Yang H-I, Jen C-L et al. Chronic hepatitis C virus infection increases mortality from hepatitis and extrahepatic diseases: a community-
based long-term prospective study. Journal of Infectious Diseases. 2012 Aug 15;206:469-77.

16. Sulkowski MS and Thomas DL. Hepatitis C in the HIV-infected person. Clinical Infectious Disease. 2003 Feb 4; 138(3):197-207.

17. Taylor LE, Swan T and Mayer KH. HIV coinfection with hepatitis C virus: evolving epidemiology and treatment paradigms. Clinical Infectious
Diseases. 2012 Jul 15;55(suppl 1):S33-42.

18. Kim AY and Chung RT. Co-infection with HIV-1 and HCV — a one-two punch. Gastroenterology. 2009 Sep;137(3):795-814.

19. Hadigan C and Kottilil S. Hepatitis C infection and coinfection with the human immunodeficiency virus: Challenges and Advancements in
Management. Journal of the American Medical Association. 2011 Jul 20;306(3):294-301.

20. Kirk GD, Mehta SH, Astemborski J et al. HIV, age, and the severity of hepatitis C virus-related liver disease: a cohort study. Annals of Internal
Medicine. 2013 Feb 26 [published on-line].

21. Alter M. Hepatitis C virus infection in the United States. Journal of Hepatology. 1999;31:88-91.

22. Harnois DM. Hepatitis C virus infection and the rising incidence of hepatocellular carcinoma. Mayo Clinic Proceedings. 2012 Jan;87(1):7-8.

23. Tohme RA and Holmberg SD. Is sexual contact a major mode of hepatitis C virus transmission? Hepatology. 2010 Mar;1-9.

24. CDC. Sexual transmission of hepatitis C virus among HIV-infected men who have sex with men — New York City, 2005-2010. MMWR. 2011 Jul
22;945-50.

25. Bradshaw D, Matthews G and Danta M. Sexually transmitted hepatitis C infection: the new epidemic in MSM? Current Opinion in Infectious
Diseases. 2013 Feb;26(1):66-72.

26. CDC. Testing for HCV infection: an update of guidance for clinicians and laboratories. MMWR. 2013 May 07;62:1-4. Figure available from:
cdc.gov/hepatitis/hcv/PDFs/hcv_flow.pdf

27. Ghany MC, Strader DB, Thomas DL et al. Diagnosis, treatment and management of hepatitis C: an update. Hepatology. 2009 Apr;1335-74.

28. CDC. Guidelines for laboratory testing and result reporting of antibody to hepatitis C virus. MMWR Recommendations and Reports. 2003 Feb
7;52(RR03):1-16.

29. Jacobson IM, McHutchison JG, Dushsheiko G et al. Telaprevir for previously untreated chronic HCV virus infection. New England Journal of
Medicine. 2011;364(25):2405-16.

30. Zeuzem S, Andreone P, Pol S et al. Telaprivir for retreatment of HCV infection. New England Journal of Medicine. 2011;364(25):2417-28.

31. Poordad F, McCone J Jr., Bacon BR et al. Boceprivir for untreated chronic HCV genotype 1 infection. New England Journal of Medicine.
2011;364(13):1195-1206.

32. Bacon BR, Gordon SC, Lawitz E et al. Boceprivir for previously treated chronic HCV genotype 1 infection. New England Journal of Medicine.
2011;364(13):1207-17.

33. Jacobson IM, Gordan SC, Kowdley KV et al. Sofosbuvir for hepatitis C genotype 2 or 3 in patients without treatment options. New England
Journal of Medicine. 2013 Apr 25 [epub ahead of print].

34. Drenth JPH. HCV treatment — no more room for interferonologists? New England Journal of Medicine. 2013 Apr 25 [epub ahead of print].

35. Liu S, Cipriano LE, Holodnly M et al. New protease inhibitors for the treatment of chronic hepatitis C: a cost-effectiveness analysis. Annals of
Internal Medicine. 2012 Feb 21;156(4):279-90.

36. Armstrong GL, Wasley A, Simard EP et al. The prevalence of hepatitis C virus infection in the United States, 1999 through 2002. Annals of
Internal Medicine. 2006 May; 144(10):705-10.

43



New York City Department of Health and Mental Hygiene

44

37. Amon JJ, Garfein RS, Ahdieh-Grant L et al. Prevalence of hepatitis C infection among injection drug users in the United States. Clinical
Infectious Disease. 2008; Jun 15:1852-8.

38. Hagan H, Pouget ER, Des Jarlais DC and Leluti-Weinberger C. Meta-regression of hepatitis C virus infection in relation to time since onset of
illicit drug injection: the influence of time and place. American Journal of Epidemiology. 2008 Nov 15;168(10):1099-109.

39. Nelson PK, Mathers BM, Cowie B et al. Global epidemiology of hepatitis B and hepatitis C in people who inject drugs: result of systematic
reviews. Lancet 2011 Aug 11;378:571-83.

40. Williams IT, Bell BP, Kuhnert W and Alter MJ. Incidence and transmission patterns in acute hepatitis C in the United States, 1982-2006. Archives
of Internal Medicine. 2011;171(3):242-8.

41. Hagan H, Pouget ER, Williams IT et al. Attribution of hepatitis C virus seroconversion risk in young injection drug users in 5 US cities. Journal of
Infectious Diseases. 2010 Feb 1;201:378-85.

42. Mehta SH, Astemborski J, Kirk GD et al. Changes in blood-borne infection risk among injection drug users. Journal of Infectious Diseases. 2011
Mar 1;203:587-94.

43. Roy E, Alary M, Morissette et al. High hepatitis C virus prevalence and incidence among Canadian intravenous drug users. International Journal
of STD and AIDS. 2007 Jan;18:23-7.

44. CDC. Hepatitis C virus infection among adolescents and young adults — Massachusetts, 2002-2009. MMWR. 2011 May 6;537-41.

45. CDC. Recommendations for prevention and control of hepatitis C virus (HCV) infection and HCV-related chronic disease. MMWR. 1998 Oct 16:RR-19.

46. Pouget ER, Hagan H and Des Jarlais DC. Meta-analysis of hepatitis C seroconversion in relation to shared syringes and drug preparation
equipment. Addiction. 2011;107:1057-65.

47. Gutelius B, Perz JP, Parker MM et al. Multiple clusters of hepatitis virus infections associated with anesthesia for outpatient endoscopy
procedures. Gastroenterology. 2010;139:163-70.

48. Fischer GE, Schaefer MK, Labus BJ et al. Hepatitis C virus infections from unsafe injection practices at an endoscopy clinic in Las Vegas,
Nevada, 2007-2008. Clinical Infectious Diseases. 2010 Aug 1;51(3):267-73.

49. Thompson ND, Perz JF, Moorman AC and Holmberg SD. Nonhospital healthcare-associated hepatitis B and C virus transmission, US: 1998-2008.
Annals of Internal Medicine. 2009 Jan 6;150(1):33-9.

50. Frank C, Mohamed MK, Strickland GT et al. The role of parenteal antischistosomal therapy in the spread of hepatitis C virus in Egypt. Lancet.
2000 Mar 11;355:887-891.

51. CDC. Establishment of a viral hepatitis surveillance system – Pakistan, 2009-2011. MMWR. 2011 Oct 14;60(40):1385-90.

52. Terrault NA. Sex and hepatitis C. American Journal of Gastroenterology. 2005 Apr;100(4):825-6.

53. Larsen C, Chaix ML, Le Strat Y et al. Gaining greater insight into HCV emergence in HIV-infected men who have sex with men: the HEPAIG study.
PLoS One. 2011 Dec.

54. Marincovich B, Castilla J, del Romero J et al. Absence of hepatitis C virus transmission in a prospective cohort of heterosexual serodiscordant
couples. Sexually Transmitted Infections. 2003 Apr;79(2):160-2.

55. Stepanova M, Kanwal F, El-Serag HB and Younossi ZM. Insurance status and treatment candidacy of hepatitis C patients: analysis of population-
based data from the United States. Hepatology 2011 Mar;53(3):737-45.

56. Tohme RA, Xing J, Liao Y and Holmberg SD. Hepatitis C testing, infection and linkage to care among racial and ethnic minorities in the United
States, 2009-2010. American Journal of Public Health. 2013 Jan;103(1):112-9.

57. CDC. Use of enhanced surveillance for hepatitis C virus infection to detect a cluster among young injection-drug users — New York, November
2004–April 2007. MMWR. 2008 May 16;57:517-52.

58. CDC. Hepatitis C virus infections among young adults — rural Wisconsin 2010. MMWR. 2012 May 18.

59. Pollini RA, Banta-Green CJ, Cuevas-Mota J et al. Problematic use of prescription-type opioids prior to heroin use among young heroin injectors.
Substance Abuse and Rehabilitation. 2011;2:173-80.

60. Nuttbrock L, Hwahng S, Bockting W et al. Lifetime risk factors for HIV/sexually transmitted infections among male-to-female transgender
persons. Journal of Acquired Immune Deficiency Syndrome. 2009 Nov 1;52;417-21.

61. Bornschlegel K, Berger M, Garg RK et al. Prevalence of hepatitis C in New York City, 2004. Journal of Urban Health 2009 Nov;86(6):909-17.

62. Edlin BR. Five million Americans infected with the hepatitis C virus: a corrected estimate. Hepatology. 2005;42 (Suppl. 1): AASLD Abstracts.

63. NYC DOHMH, Division of Disease Control, PCSI Syndemic Project, 2012

64. Des Jarlais DC, Diaz T, Perlis T et al. Variability in the incidence of human immunodeficiency virus, hepatitis B virus, and hepatitis C virus
infection among young injection drug users in New York City. American Journal of Epidemiology. 2003 Mar;157(5):467–471.

65. Bornschlegel K, Crotty KJ, Sahl S and Balter S. Unmet needs among people reported with hepatitis C, New York City. Journal of Public Health
Management Practice. 2011 Jul-Aug;17(4):E9–E17.

66. McGibbon E. Unmet need for hepatitis C PCR testing, New York City, 2009-2010. Presentation at Council of State and Territorial Epidemiologists
(CSTE) annual conference, Pittsburgh, PA. 2011 Jun 12-16.

67. Cronquist A, Edwards V, Galea S et al. Health care utilization among young adult injection drug users in Harlem, New York. Journal of Substance
Abuse. 2001;13(1-2):17-27.

68. Strathdee SA, Celentano DD, Shah N et al. Needle-exchange attendance and health care utilization promote entry into detoxification. Journal
of Urban Health. 1999 Dec;76(4):448-60.

69. Latkin CA, Davey MA, Hua W. Needle exchange program utilization and entry into drug user treatment: is there a long-term connection in
Baltimore, Maryland? Substance Use and Misuse. 2006;41(14):1991-2001.

70. Des Jarlais DC and Semaan S. HIV prevention for injecting drug users: The first 25 years and counting. Psychosomatic Medicine. 70:606-611, 2008.

71. Des Jarlais DC, Perlis T, Arasteh K et al. Reductions in hepatitis C virus and HIV infections among injecting drug users in New York City, 1990-
2001. AIDS. 2005 Oct;19 Suppl 3:S20-5.

72. Neaigus A, Zhao M, Gyarmathy A et al. Greater drug injecting risk for HIV, HBV, and HCV infection in a city where syringe exchange and
pharmacy syringe distribution are illegal. Journal of Urban Health. 2008;85(3):309-22.

73. Holtzman D, Barry V, Ouellet LJ et al. The influence of needle exchange programs on injection risk behaviors and infection with hepatitis C
virus among young injection drug users in select cities in the United States, 1994-2004. Preventive Medicine. 2009 Jul;49(1):68-73.

44



Hepatitis C in New York City: State of the Epidemic and Action Plan

45

74. Paintsil E, He H, Peters C et al. Survival of hepatitis C virus in syringes: implication for transmission among injection drug users. Journal of
Infectious Diseases. 2010 Oct 1;202(7):984-90.

75. Palmateer N, Kimber J, Hickman M et al. Evidence for the effectiveness of sterile injecting equipment provision in preventing hepatitis C
and human immunodeficiency virus transmission among injecting drug users: a review of reviews. Addiction. 2010 May;105(5):844-59.

76. Des Jarlais DC. Evaluating national harm reduction programs. Addiction. 2005;100:1575-6.

77. Emmanuelli J and Desenclos JC. Harm reduction interventions, behaviours and associated health outcomes in France, 1996-2003. Addiction.
2005;100:1690-70.

78. Palmateer N, Kimber J, Hickman M et al. Evidence for the effectiveness of sterile injecting equipment provision in preventing hepatitis C
and human immunodeficiency virus transmission among injecting drug users: a review of reviews. Addiction. 2010;105:844-59.

79. Korthuis PT, Feaster DJ, Gomez ZL et al. Injection behaviours among injection drug users in treatment: the role of hepatitis C awareness.
Addiction Behavior. 2012 April;37(4):552-55.

80. Hagan H, Pouget ER and Des Jarlais DC. A systematic review and meta-analysis of interventions to prevent hepatitis C virus infection in
people who inject drugs. Journal of Infectious Diseases. 2011 Jul 1;204:74-83.

81. Caiaffa WT, Zocratto KF, Osimani ML et al. Hepatitis C virus among non-injecting cocaine users (NICUs) in South America: can injectors be a
bridge? Addiction. 2011 Jan; 106(1):143-51.

82. Neaigus A, Gyarmathy VA, Zhao M et al. Sexual and other noninjection risks for HBV and HCV seroconversions among noninjecting heroin
users. Journal Infectious Disease. 2007 Apr 1;195(7):1052-61.

83. Fischer B, Powis J, Firestone CM et al. Hepatitis C virus transmission among oral crack users: viral detection on crack paraphernalia.
European Journal of Gastroenterology and Hepatology. 2008 Jan;20(1):29-32.

84. Zeremski M, Makeyeva J, Arasteh K et al. Hepatitis C virus-specific immune responses in non-injecting drug users. Journal of Viral Hepatitis.
2012 Aug;19(8): 554-9.

85. Neaigus A, Gyarmathy VA, Miller M et al. Transitions to injecting drug use among noninjecting heroin users: social network influence and
individual susceptibility. Journal of Acquired Immune Deficiency Syndromes. 2006 Apr 1;41(4):493-503.

86. Denniston MM, Klevens RM, McQuillan GM, Jiles RB. Awareness of infection, knowledge of hepatitis C, and medical follow-up among
individuals testing positive for hepatitis C: National Health and Nutrition Examination Survey 2001-2008. Hepatology. 2012;55:1652-61.

87. Volk ML, Tacco R, Saini S and Lok A. Public health impact of antiviral therapy for hepatitis C in the United States. Hepatology. 2009
Dec;50(6):1750-55.

88. Hagan H, Campbell J, Thiede H et al. Self-reported hepatitis C virus antibody status and risk behavior in young injectors. Public Health
Reports. 2006 Nov-Dec;121:710-19.

89. CDC, NIH and IDSA. Guidelines for the prevention and treatment of opportunistic infections in HIV-infected adults and adolescents. [last
updated 2013 May 7] Available from: aidsinfo.nih.gov/contentfiles/adult_oi.pdf.

90. Deblonde J, De Koker P, Hamers FF et al. Barriers to HIV testing in Europe: a systematic review. European Journal of Public Health.
2010;20(4):422-32.

91. Deuffic-Burban S and Yazdanpanah Y. It is time to change the paradigm for hepatitis C virus testing. Clinical Infectious Diseases. 2012
May;54(9):1272-4.

92. Ferrante JM, Winston GC, Chen PH and de la Torre AN. Family physicians’ knowledge and screening of chronic hepatitis and liver cancer.
Health Services Research. 2008 May;40(5):345-52.

93. Livingston JD and Boyd JE. Correlates and consequences of internalized stigma for people living with mental illness: a systematic review
and meta-analysis. Social Science and Medicine. 2010;71:2150-61.

94. Mak WWS, Poon GYM, Pun LYK and Cheung SF. Meta-analysis of stigma and mental health. Social Science and Medicine. 2007 Jul;65:245-61.

95. Radcliffe P and Stevens A. Are drug treatment services only of ‘thieving junkie scumbags’? Drug users and the management of stigmatized
identities. Social Science and Medicine. 2008;67:1065-73.

96. Sulkowski MS and Thomas DL. Epidemiology and natural history of hepatitis C virus infection in injection drug users: implications for
treatment. Clinical Infectious Diseases. 2005 Apr 15 (Suppl 5);40:S263-9.

97. Scheft H and Fontenette DC. Psychiatric barriers to readiness for treatment for hepatitis C virus (HCV) infection among injection drug users:
clinical experience of an addiction psychiatrist in the HIV-HCV coinfection clinic of a public health hospital. Clinical Infectious Diseases.
2005 Apr 15 (Suppl 5);40:S292-6.

98. Edlin BR, Kresina TF, Raymond DB et al. Overcoming barriers to prevention, care, and treatment of hepatitis C in illicit drug users. Clinical
Infectious Diseases. 2005 Apr 15 (Suppl 5);40:S276-85.

99. Strathdee SA, Latka M, Campbell J et al. Factors associated with interest in initiating treatment for hepatitis C virus (HCV) infection among
young HCV-infected injection drug users. Clinical Infectious Diseases. 2005 Apr 15 (Suppl 5);40:S304-12.

100. Torres HA, Adachi JA, Roach LR et al. Hepatitis C clinic operated by infectious disease specialists at a comprehensive cancer center: help is
on the way. Clinical Infectious Diseases. 2012 Mar 1;54(5):740-2.

101. Arora S, Thornton K, Murata G et al. Outcomes of treatment for hepatitis C virus infection by primary care providers. New England Journal
of Medicine. 2011 Jun 9;364(23):2199-2207.

102. Kanwal F, Hoang T, Spiegel BM et al. Predictors of treatment in patients with chronic hepatitis C infection — role of patient versus
nonpatient factors. Hepatology 2007 Dec;46(6):1741-9.

103. Kanwal F, Hoang T, Chrusciel T et al. Process of care for hepatitis C infection is linked to treatment outcome and virologic response. Clinical
Gastroenterology and Hepatology. 2012;10:1270-7.

104. Harris KA, Arnsten JH and Litwin AH. Successful integration of hepatitis C evaluation and treatment services with methadone maintenance.
Journal of Addiction Medicine. 2010 Mar;4(1):20-6.

105. Litwin AH, Soloway I and Gourevitch MN. Integrating services for injection drug users infected with hepatitis C virus with methadone
maintenance treatment: challenges and opportunities. Clinical Infectious Diseases. 2005;50 (Suppl 5):S339-45.

106. Stein MR, Soloway IJ, Jefferson KS et al. Concurrent group treatment for hepatitis C: implementation and outcomes in a methadone
maintenance treatment program. Journal of Substance Abuse Treatment. 2012 Dec;43(4):424-32.

45



New York City Department of Health and Mental Hygiene

46

107. Dimova RB, Zeremski M, Jacobson IM et al. Determinants of hepatitis C virus treatment completion and efficacy in drug users assessed by
meta-analysis. Clinical Infectious Diseases. 2013 Mar;56(6):806-16.

108. Spaulding AC, Weinbaum CM, Lau DT-Y et al. A framework for management of hepatitis C in prisons. Annals of Internal Medicine. 2006 May
16;144(10):762-9.

109. Maru DS-R, Bruce RD, Basu S and Altice F. Clinical outcomes of hepatitis C treatment in a prison setting: feasibility and effectiveness for
challenging treatment populations. Clinical Infectious Diseases. 2008 Oct 1;47:952-61.

110. Klein S, Wright LN, Birkhead GS et al. Promoting HCV treatment completion for prison inmates: New York State’s hepatitis C continuity
program. Public Health Reports. 2007; Suppl 2;122:83-8.

111. Flanigan CA, Willis SJ, Lawler JN et al. Promoting HCV treatment completion upon release from prison: the New York State experience.
Poster presented at the 2010 National Conference on Correctional Health Care. Las Vegas (NV); 2010 Oct 9–13.

112. CDC. Syringe exchange programs – United States, 2008. MMWR. 2010 Nov 19;59(45):1488-91.

113. NYC DOHMH. Bureau of Alcohol and Drug Use Prevention, Care and Treatment. Anne Siegler personal communication. 2012 Dec 17.

114. NYS DOH. [Internet] General update on the expanded syringe access program (ESAP). Albany (NY): Department of Health (NY)/AIDS
Institute. Revised 2010 Oct. [cited 2012 Oct 20]; Available from:
health.ny.gov/diseases/aids/harm_reduction/needles_syringes/esap/update.htm

115. Heller D and Paone D. Access to sterile syringes for injecting drug users in New York City: politics and perception (1984–2010). Substance Use
and Misuse. 2011 46(2-3):140–9.

116. Buffington J and Jones TS. Integrating viral hepatitis prevention into public health programs serving people at high risk for infection: good
public health. Public Health Reports. 2007;suppl 2(122):1-5.

117. Hennessey RR, Weisfuse IB and Schlanger K. Does integrating viral hepatitis services into a public STD clinic attract injection drug users to
care? Public Health Reports. 2007;suppl 2(122):31-5.

118. McLaughlin P. Viral hepatitis vaccination in an opioid treatment program: Hartford, Connecticut, 2002-2005. Public Health Reports.
2007;suppl 2(122):48-51.

119. Subiadur J, Harris JL and Rietmeijer CA. Integrating viral hepatitis prevention services into an urban STD clinic: Denver, Colorado. Public
Health Reports. 2007;suppl 2(122):12-17.

120. NYC DOHMH. Diagnosing and managing hepatitis C. City Health Information. 2010 Dec;29(7):57-64. Available from:
nyc.gov/html/doh/downloads/pdf/chi/chi29-7.pdf

121. NYC DOHMH. Dear colleague letter from Commissioner Thomas Farley. 2013 Apr. Available from:
nyc.gov/html/doh/downloads/pdf/hcp/dear-colleague-hep.pdf

122. Savitsky L, Wells C, Ng D et al. Quality of HCV testing, evaluation, and counseling among people living with HIV/AIDS in New York State.
2013 Mar 25. Oral presentation at the International Conference on Viral Hepatitis. Slides available from:
iapac.org/icvh/presentations/ICVH2013_OA15.pdf

123. Tsai V. Correlates of duplicate hepatitis C antibody testing in New York City residents, 2006 to 2010. Master’s Thesis submitted to Columbia
Mailman School of Public Health. 2012 Apr 15; 30 pp.

124. NYC DOHMH. New York City Community Health Atlas. 2007; p. 12. [cited 2012 Jun 26]; Available from:
nyc.gov/html/doh/downloads/pdf/epi/nyc_commhealth_atlasv2.pdf

125. NYSDOH. [Internet] Number of Medicaid enrollees by category of eligibility by social service district – calendar year 2011. Revised 2012 May
7. Available from: health.ny.gov/statistics/health_care/medicaid/eligible_expenditures/el2011/2011-cy_enrollees.htm

126. Empire Liver Foundation. Personal communication (telephone call with multiple participants); 2013 May 16.

127. NYC DOHMH. Bureau of Alcohol and Drug Use Prevention, Care and Treatment. Luke Bergmann personal communication. 2013 Apr 17.

128. NYS DOH. Colleen Flanigan, Viral Hepatitis Coordinator, personal communication (email); 2013 Apr 04.

129. Flanigan CA, Willis SJ, Lawler JN et al. Promoting HCV treatment completion upon release from prison: the New York State experience.
Poster presented at the 2010 National Conference on Correctional Health Care. Las Vegas (NV); 2010 Oct 9 – 13.

130. NYC DOHMH. Bureau of Correctional Health Services. Ross Macdonald personal communication. 2013 Apr 17.

131. NYC DOHMH. Hepatitis C: the facts. 2007 Jul; 9 p. Available from: nyc.gov/html/doh/downloads/pdf/cd/cd-hepc-bro.pdf.

132. Arora S, Thornton K, Murata G et al. Outcomes of treatment for hepatitis C virus infection by primary care providers. New England Journal
of Medicine. 2011 Jun 9;364(23):2199-2207.

133. Jordan A, Rude E, Johnson N et al. Check Hep C: A demonstration project for providing comprehensive community-based screening, linkage
and medical services to New Yorkers with or at risk for chronic hepatitis C infection. Oral presentation at 63rd Annual Meeting of the
American Association for the Study of Liver Diseases. Boston, MA;2012 Nov 9-13.

134. Planning Council of NY and NYC DOHMH. Comprehensive strategic plan for HIV/AIDS services in the New York eligible metropolitan area for
2012-2015. Submitted to the Health Resources and Services Administration on 2012 May 21. Available
from:nyhiv.com/pdfs/Comprehensive%20Plan%20Final%205-21-12.pdf

135. HRSA. [Internet] HRSA awards $1.6 million to improve availability and expansion of hepatitis c (hcv) treatment. Washington (DC):
Department of Health and Human Services (US). Press release; 2010 Nov 19 [cited 2012 Aug 17]; Available
from:hrsa.gov/about/news/pressreleases/2010/101119hepatitisc.html

136. NYSDOH. [Internet] Health department awards $2 million in grants to provide hepatitis c care and treatment throughout New York State.
Press release. 2010 Jun 3; [cited 2012 Aug 17]; Available from: health.ny.gov/press/releases/2010/2010-06-
03_grants_provide_hepatitis_c_care.htm

137. NYC DOHMH. Bureau of HIV/AIDS. Graham Harriman personal communication. 2012 Dec 13.

138. NYSDOH. [Internet] New York State Adult Hepatitis Vaccination Program. Albany (NY): NYSDOH. Revised 2011 Sep. [cited 2012 Oct 20];
Available from: www.health.ny.gov/diseases/communicable/hepatitis/adult_hepatitis_vaccine_program.htm

139. NYSDOH. A plan to transform the empire state’s medicaid program: better care, better health, lower costs. [cited 2012 Dec 19] 49 p.;
Available from: health.ny.gov/health_care/medicaid/redesign/docs/mrtfinalreport.pdf

140. NAACHO. MAPP and non-profit hospitals: leveraging community benefits for community health improvement. [Internet]; 2010 Jul. Fact
sheet; available from: naccho.org/topics/infrastructure/mapp/framework/clearinghouse/upload/factsheet_mapp-communitybenefit.pdf

46





September 2013


