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ABSTRACT

Objective. People who inject drugs (PWID) are at increased risk for hepatitis C 
virus (HCV) infection. We examined HCV testing outcomes among PWID 
through CDC’s Hepatitis Testing and Linkage to Care initiative, which promoted 
viral hepatitis B and hepatitis C screening, posttest counseling, and linkage to 
care at 34 U.S. sites during 2012–2014. Ten grantees in nine geographically 
diverse cities conducted HCV testing among PWID.

Methods. Among those testing positive for HCV antibody (anti-HCV), we 
calculated the proportion who were offered a confirmatory HCV ribonucleic 
acid (RNA) test, positively diagnosed, and referred to a specialist for care. We 
stratified anti-HCV-positive people who completed each step by same-day 
testing (i.e., an HCV RNA test administered on the same date as an anti-HCV 
test) vs. person not receiving same-day testing to evaluate whether the need 
for follow-up testing affected diagnosis of chronic infection and linkage to care. 

Results. A total of 15,274 people received an anti-HCV test at 84 testing sites 
targeting PWID. Of those, 11,159 (73%) reported having injected drugs in their 
lifetime, 7,789 (51%) reported injecting drugs in the past 12 months, and 3,495 
(23%) tested anti-HCV positive. A total of 1,630 people received testing for 
HCV RNA, of whom 1,244 (76%) were HCV RNA positive. When not receiv-
ing both tests on the same day, 601 of 2,465 (24%) anti-HCV-positive people 
received an HCV RNA test. 

Conclusion. Strategies to diagnose PWID for HCV infection are needed to 
reduce associated morbidity and mortality. Agencies can substantially increase 
the number of PWID who are diagnosed and informed of their HCV infec-
tion by administering both anti-HCV and HCV RNA tests during a single 
testing event. 
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Approximately three million people in the United 
States are currently infected with the hepatitis C virus 
(HCV).1 HCV infection substantially increases the risk 
of liver failure, cirrhosis, and hepatocellular carci-
noma, and contributes to an estimated 17,000 deaths 
annually.2,3 Percutaneous exposure to contaminated 
blood via illicit drug injecting is the chief risk factor 
for HCV infection. Roughly 6.6 million people have 
reported injecting drugs in their lifetime, and more 
than 700,000 people are estimated to have injected in 
the past year.4 Among people who inject drugs (PWID), 
approximately 30%–70% are HCV antibody (anti-HCV) 
positive,5 and HCV incidence among PWID is high 
(,40 per 100 person-years), especially among PWID 
aged 18–29 years.6 

An estimated 15%–25% of people infected with 
HCV will clear the virus within six months of initial 
exposure.7 Those who develop chronic infection can be 
asymptomatic for years while still remaining at risk for 
sequelae associated with disease progression.8 Without 
such early symptoms, many people infected with HCV 
are unaware of their infection.9 Yet, anti-HCV positivity 
alone (i.e., without a confirmatory HCV ribonucleic 
acid [RNA] test) is not a diagnosis for current infection, 
because it can also indicate a past HVC infection that 
has resolved or a biologic false positivity. An estimated 
30% of those testing anti-HCV positive never receive 
an HCV RNA test to confirm current infection, leaving 
them undiagnosed for chronic infection and ineligible 
for follow-up care.10

In 2013, the Centers for Disease Control and Preven-
tion (CDC) published updated guidelines for clinicians 
that recommended conducting two tests, anti-HCV 
followed by HCV RNA by polymerase chain reaction, 
to accurately identify current infection.11 Administer-
ing both tests on the same day during a single testing 
appointment has been shown to increase both the 
number of anti-HCV-positive people who receive a con-
firmatory HCV RNA test12 and the number of people 
diagnosed with current infection.13,14

To increase the number of people with viral hepatitis 
who are tested, diagnosed, and linked to care, CDC 
implemented the Hepatitis Testing and Linkage to Care 
(HepTLC) initiative. HepTLC was designed to support 
programs that could effectively target populations most 
affected by hepatitis B virus (HBV) and HCV infection 
(e.g., PWID) and link them to care.15 We present results 
from one aspect of the HepTLC initiative that targeted 
PWID to highlight persistent gaps in the testing-to-care 
continuum for PWID seeking diagnosis and treatment 
for HCV infection. 

METHODS

Study population
Ten CDC grantees supported 84 sites in nine geographi-
cally diverse U.S. cities: Tucson, Arizona; Chicago, 
Illinois; Los Angeles and Oakland, California; Portland, 
Maine; New York City, New York; Seattle, Washington; 
Richmond, Virginia; and Milwaukee, Wisconsin. Grant-
ees aimed to increase the number of PWID who were 
tested for HCV infection and linked to care. The study 
population included all individuals tested for anti-HCV 
at these sites. Testing sites comprised syringe services 
programs, Ryan White-funded clinics, sexually transmit-
ted disease clinics, local and state health departments, 
and other community-care organizations. Sites used 
several methods to recruit PWID for testing, includ-
ing peer-based recruitment and targeted outreach at 
community health events and clinics.

As part of the patient recruitment for this initiative, 
CDC recommended that HepTLC grantees follow all 
CDC guidelines for HCV testing and linkage to care.16 
Grantees targeting PWID followed CDC recommenda-
tions for identifying HCV infection,11 which included 
testing people born between 1945 and 1965 for anti-
HCV—otherwise known as birth-cohort testing—and 
testing those with reported behavioral risk (i.e., injec-
tion drug use).17 Because both groups are included in 
CDC’s HCV testing recommendations, we were unable 
to determine if individuals were tested because of their 
birth year or because they injected drugs. Accordingly, 
we included in the analysis all people tested at grantee-
supported sites targeting PWID. Furthermore, to allow 
maximum flexibility in testing capacity and workflow, 
testing sites were allowed to use existing anti-HCV 
testing infrastructure or provided recommendations 
on which anti-HCV test kits were most effective to 
identify anti-HCV-positive participants. Similar flex-
ibility was allowed for confirmatory HCV RNA tests; 
sites collaborated with hospitals or other laboratories 
to determine whether qualitative or quantitative HCV 
RNA tests were applicable. Grantees de-duplicated data 
to exclude participants with multiple testing sessions.

Data collection
People visiting testing sites were asked to provide social 
and demographic information, including sex, birth 
year, race/ethnicity, and health insurance status. We 
calculated age based on reported birth year and date of 
testing and categorized race/ethnicity as non-Hispanic 
black, non-Hispanic white, and Hispanic. Because of 
small sample sizes, we categorized people who self-
identified as Asian, American Indian/Alaska Native, 
and Native Hawaiian/Pacific Islander as “other.”

Participants reported any behavioral risks associated 
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with their HCV infection, including injection drug use 
in the past 12 months or having ever injected drugs. 
Staff members collected data on HCV testing and link-
age to care, including anti-HCV and HCV RNA test 
results, dates of testing, referrals, and attendance at 
first medical appointment. Participants with an inde-
terminate anti-HCV test result were given an additional 
anti-HCV or HCV RNA test. Anti-HCV-positive partici-
pants who agreed to an HCV RNA test received either 
a quantitative or qualitative test. For the quantitative 
HCV RNA test, $10 international units/milliliter was 
categorized as chronic HCV infection. 

We included participants whose first testing visit 
occurred between October 1, 2012, and June 28, 2014, 
in our analysis. Staff members at testing sites entered all 
data into EvaluationWeb®, a centralized Internet-based 
data management system.18 Data were extracted from 
EvaluationWeb on September 26, 2014, to allow inclu-
sion of 90 days of follow-up data for anti-HCV-positive 
participants receiving HCV RNA tests and results, 
referrals, and follow-up medical care. 

Data analysis
We reported frequencies and proportions for demo-
graphic and risk-factor data for the entire study 
population, and then for anti-HCV-positive and HCV 
RNA-positive participants. Next, we used indicators to 
evaluate the HCV testing-to-care continuum in the fol-
lowing order: (1) anti-HCV-positive test, (2) HCV RNA 
test received, (3) HCV RNA-positive test, (4) referred 
to care, and (5) attended first medical appointment. 

We evaluated the indicators in the testing-to-care 
continuum using two methods. First, we calculated 
the proportion of anti-HCV-positive participants who 
completed every step of the continuum; we divided 
the number of anti-HCV-positive participants who 
completed each step of the continuum by the total 
number of anti-HCV-positive participants (Figure 1). 
This calculation methodology is commonly used to 
determine completion rates for the HCV care con-
tinuum.14 Second, to more accurately assess the propor-
tion of participants who completed each successive step 
of the care continuum, we adjusted the denominators 

aThe HepTLC initiative promoted viral hepatitis B and hepatitis C screening, posttest counseling, and linkage to care at 34 U.S. sites. The sites 
that targeted people who inject drugs for HCV testing were located in Tucson, Arizona; Chicago, Illinois; Los Angeles and Oakland, California; 
Portland, Maine; New York City, New York; Seattle, Washington; Richmond, Virginia; and Milwaukee, Wisconsin. 
bThe total number of people who completed each step of the continuum was divided by the initial count of anti-HCV-positive people.

anti-HCV 5 hepatitis C virus antibody

HCV 5 hepatitis C virus

RNA 5 ribonucleic acid

Figure 1. Percentage of anti-HCV-positive people who inject drugs completing each step of the testing-to-care 
continuum during the Hepatitis Testing and Linkage to Care (HepTLC) initiative, nine U.S. cities, 2012–2014a,b
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at each step to equal the number of participants who 
completed the previous step (Figure 2). We adjusted 
the denominators at each step because only anti-HCV-
positive participants testing positive for HCV RNA 
should be referred to care, and because 15%–25% 
of anti-HCV-positive people will spontaneously clear 
the virus.

We then examined the proportion of anti-HCV-
positive participants who completed each step of the 
testing-to-care continuum by receipt of same-day test-
ing. We defined same-day testing as receiving either a 
quantitative or qualitative HCV RNA test on the same 
date as an anti-HCV test. We defined not same-day 
testing as receiving a quantitative or qualitative HCV 
RNA test more than one day after an anti-HCV test. 
We performed all analyses using SAS® version 9.3.19 

RESULTS

The 10 HepTLC grantees targeting PWID tested 
15,274 participants for anti-HCV. Of the total popula-

tion tested, the median age was 37 years (interquartile 
range [IQR] 5 28–49), 8,561 (56.1%) participants 
had health insurance, 11,159 (73.1%) participants 
reported ever injecting drugs, and 7,789 (51.0%) 
participants reported injecting drugs in the past 12 
months (Table). 

Among the 15,274 PWID participants, 3,495 (22.9%) 
tested anti-HCV positive. The median age of anti-
HCV-positive participants (43 years, IQR532–53) was 
higher than the median age of those who received 
an anti-HCV test. Among the 3,495 anti-HCV-positive 
participants, 1,930 (55.2%) had health insurance, 
3,172 (90.8%) reported ever injecting drugs, and 
2,311 (66.1%) reported injecting drugs in the past 12 
months. Demographic and risk-factor characteristics 
among the 1,248 HCV RNA-positive participants were 
similar to the anti-HCV-positive population (Table). 

Among the 3,495 anti-HCV-positive participants, 
1,630 (46.6%) received an HCV RNA test (Figure 1). 
Among those tested for HCV RNA, 1,244 (76.3%) 
participants tested HCV RNA positive, of whom 861 

Figure 2. Percentage of HCV RNA-positive people who inject drugs who completed each successive step of the 
testing-to-care continuum during the Hepatitis Testing and Linkage to Care (HepTLC) initiative, nine U.S. cities, 
2012–2014a,b

aThe HepTLC initiative promoted viral hepatitis B and hepatitis C screening, posttest counseling, and linkage to care at 34 U.S. sites. The sites 
that targeted people who inject drugs for HCV testing were located in Tucson, Arizona; Chicago, Illinois; Los Angeles and Oakland, California; 
Portland, Maine; New York City, New York; Seattle, Washington; Richmond, Virginia; and Milwaukee, Wisconsin. 
bThe total number of people who completed each step of the continuum was divided by the total number of people who completed the 
previous step. 

HCV 5 hepatitis C virus

RNA 5 ribonucleic acid

anti-HCV 5 hepatitis C virus antibody
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(69.2%) were referred to care and 198 of 861(22.9%) 
attended their first medical appointment (Figure 2). 

Among the 1,030 anti-HCV-positive participants 
who received same-day HCV RNA testing, 808 (78.4%) 
tested HCV RNA positive and 125 (12.1%) attended 
their first medical appointment (Figure 3). Among 
the 2,465 anti-HCV-positive participants who did not 
receive same-day testing, 601 (24.4%) received an HCV 
RNA test, 436 (17.7%) tested HCV RNA positive, and 
73 (3.0%) attended their first medical appointment. 

DISCUSSION

During the HepTLC initiative, grantees performed 
HCV testing on previously untested individuals with a 
history of injecting drugs. During the two-year project 
period, 15,274 anti-HCV tests were administered. Yet, 
given the successes in recruitment and the number of 
anti-HCV tests administered, fewer than half of those 
who received a positive anti-HCV test result (n53,495) 
received a confirmatory HCV RNA test (n51,630), 
and fewer than 10% of anti-HCV-positive participants 
(n5198) attended their first medical appointment. 
The considerable decrease in the number of people 
completing each step in the continuum of care—from 

receiving an anti-HCV-positive test result to attending 
a first medical appointment—is consistent with the 
hepatitis treatment literature.17,20 Taken together, these 
data highlight the persistent and recurring problem 
of PWID not receiving confirmatory HCV RNA testing 
following a positive anti-HCV test result, which trans-
lates to a substantial number of people who remain 
undiagnosed and uninformed of their HCV infection 
status and thus ineligible to receive medical care.21

Our findings demonstrated that performing a 
venous blood draw for an HCV RNA test on the same 
day and at the same appointment when an anti-HCV 
test is administered can improve diagnostic outcomes 
by eliminating the need for a follow-up appointment 
to diagnose current infection. The benefits of this 
testing algorithm are most notable in the number 
of anti-HCV-positive participants who did not receive 
same-day testing: 601 (24.4%) of 2,465 anti-HCV-posi-
tive participants who did not receive same-day testing 
received a confirmatory HCV RNA test compared with 
100.0% of anti-HCV-positive participants who received 
a confirmatory HCV RNA test on the same day as their 
anti-HCV test. 

Reducing the number of appointments needed 
to diagnose current infection may help increase the 

Table. Characteristics and HCV test results of people who inject drugs, Hepatitis Testing and Linkage to Care 
(HepTLC) initiative, nine U.S. cities, 2012–2014a

Characteristics
Number of people tested  

for HCV (percent)b
Number of people testing  

anti-HCV positive (percent)b
Number of people testing  

HCV RNA positive (percent)

Total 15,274 3,495 1,248
Median age, in years (IQR) 37 (28–49) 43 (32–53) 39 (30–51)
Sex 
  Male 9,433 (61.8) 2,262 (64.7) 832 (66.7)
  Female 5,841 (38.2)  1,233 (35.2)  416 (33.3)
Race/ethnicity      
  Non-Hispanic black 3,677 (24.1) 649 (18.6) 178 (14.2)
  Non-Hispanic white 6,897 (45.2) 1,644 (47.0) 711 (56.9)
  Hispanic 3,587 (23.5) 941 (26.9) 274 (21.9)
  Otherc 1,113 (7.3) 261 (7.5) 87 (7.0)
Health insurance 8,561 (56.0) 1,930 (55.2) 579 (46.3)
Ever injected drugs 11,159 (73.1) 3,172 (90.8) 1,086 (87.0)
Injected drugs in past 12 months 7,789 (51.0) 2,311 (66.1) 780 (62.5) 
HIV positive 576 (3.8) 166 (4.8) 45 (3.6)

aThe HepTLC initiative promoted viral hepatitis B and hepatitis C screening, posttest counseling, and linkage to care at 34 U.S. sites. The sites 
that targeted people who inject drugs for HCV testing were located in Tucson, Arizona; Chicago, Illinois; Los Angeles and Oakland, California; 
Portland, Maine; New York City, New York; Seattle, Washington; Richmond, Virginia; and Milwaukee, Wisconsin. 
bPercentages may not total to 100 because of rounding.
cIncludes non-Hispanic Asian, Native Hawaiian or Pacific Islander, and American Indian or Alaska Native

HCV 5 hepatitis C virus

anti-HCV 5 hepatitis C virus antibody

RNA 5 ribonucleic acid

IQR 5 interquartile range

HIV 5 human immunodeficiency virus
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number of infected people linked to care given the 
many obstacles PWID face when trying to access health 
care.20–27 For example, economic barriers, such as 
unemployment, chronic poverty, and/or homelessness, 
can prevent PWID from returning to a site for an HCV 
RNA test,21 while being uninsured or underinsured can 
contribute to individuals not seeking care for HCV.22 
Additionally, many health-care providers are hesitant to 
treat PWID because of personal concerns about adher-
ence and reinfection.23 For those who do initiate care, 
institutional stigma and provider bias against treating 
people who continue to inject drugs may prevent HCV-
infected PWID from accessing treatment.24,25 

The benefits associated with same-day testing also 
support the delivery of reflex testing as a practical 
strategy to increase the number of anti-HCV-positive 
people who are diagnosed and to reduce the high rates 
of loss to follow-up. Reflex testing involves administer-
ing an anti-HCV test concurrently with a venous blood 
draw to test for HCV-RNA if patients are found to be 
anti-HCV reactive. For community-based organizations 
that lack medical capacity, such as syringe services pro-
grams, myriad logistical issues exist with implementing 

reflex testing. For example, an on-site phlebotomist 
is needed to conduct blood draws for HCV RNA tests 
(i.e., preferably a person with experience drawing 
blood from PWID, as many PWID have compromised 
or collapsed veins) and diagnostic tests need to be 
conducted in the same facility where anti-HCV tests 
are performed, or through a reference laboratory to 
assist in analyzing specimens.12 

Because PWID are often wary of utilizing health-
care services because of stigma, shame, and/or dis-
crimination,26 reflex capacity needs to be developed 
in community-based settings accustomed to serving 
this vulnerable and hard-to-reach population (e.g., 
syringe services programs, buprenorphine providers, 
and methadone maintenance treatment programs). 
Implementing reflex testing in settings with low thresh-
old services can better ensure that PWID are tested and 
accurately diagnosed for HCV infection at point-of-care 
at a single testing appointment.

Limitations
Our analysis was subject to several limitations. First, 
because of the assignment of unique identifications 

Figure 3. Completion of the testing-to-care continuum among anti-HCV-positive people who inject drugs, by 
receipt of same-day or not same-day HCV RNA testing, during the Hepatitis Testing and Linkage to Care 
(HepTLC) initiative, nine U.S. cities, 2012–2014a

aThe HepTLC initiative promoted viral hepatitis B and hepatitis C screening, posttest counseling, and linkage to care at 34 U.S. sites. The sites 
that targeted people who inject drugs for HCV testing were located in Tucson, Arizona; Chicago, Illinois; Los Angeles and Oakland, California; 
Portland, Maine; New York City, New York; Seattle, Washington; Richmond, Virginia; and Milwaukee, Wisconsin. 

anti-HCV 5 hepatitis C virus antibody

HCV 5 hepatitis C virus

RNA 5 ribonucleic acid
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by agency, one person could have been tested at mul-
tiple sites hosted by different grantees. Yet, because of 
the geographic distribution of participating grantees, 
this possibility was unlikely. Second, participants may 
have received an HCV RNA test following an anti-
HCV-positive result but, because of loss to follow-up, 
grantees may have been unable to locate all of those 
who received the follow-up test or those who were 
lost before documentation of attending their first 
appointment; data on HCV RNA testing and first medi-
cal appointments may therefore be underreported. 
Lastly, because HepTLC was a demonstration project 
to increase testing among PWID, our results may not 
be replicated in other regions and/or settings and the 
sample population may not be representative of the 
total population of PWID. 

CONCLUSION

The prevalence of HCV infection is higher among 
PWID than among the general U.S. population. 
Because PWID are not successfully transitioning 
through every stage in the HCV care continuum (from 
testing to diagnosis to linkage-to-care to cure), strate-
gies to better test and treat the population are needed 
to reduce the morbidity and mortality associated with 
the disease. Achieving higher treatment rates among 
PWID will require overcoming individual and structural 
barriers to testing and linkage to care. Public health 
practitioners, community-based organizations, health 
clinics, and treatment providers may want to implement 
reflex HCV RNA testing in their facilities to reduce loss 
to follow-up care among PWID. Administering anti-
HCV and HCV RNA tests during a single testing event 
can increase the number of PWID who are properly 
diagnosed and initiate treatment. 

The National Center for HIV/AIDS, Viral Hepatitis, STD, and 
TB Prevention determined, in lieu of institutional review board 
review, that this study was a public health program activity and 
was not considered research. The findings and conclusions in this 
article are those of the authors and do not necessarily represent 
the views of the Centers for Disease Control and Prevention.
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