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Hepatitis C virus (HCV) infection remains an important cause of morbidity and mortality throughout

the world, leading to serious health problems among those who are chronically infected. Since 1992,

the Centers for Disease Control and Prevention has been collecting data on the incidence of HCV in-
fection in the United States. In 2018, more than 50000 individuals were estimated to have acute HCV

infection.

The most recently reported data on the prevalence of infection indicate that approximately 2.4 million
people are living with hepatitis C in the United States. Transmission of HCV occurs predominantly through

sharing contaminated equipment for injecting drugs.

Two major events have had a significant impact on the incidence and prevalence of hepatitis C in the

past few decades: the US opioid crisis and the discovery of curative treatments for HCV infection. To better

understand the impact of these events, we examine reported trends in the incidence and prevalence of
infection. (Am J Public Health. 2021;111:949-955. https://doi.org/10.2105/AJPH.2020.306149)

H epatitis C virus (HCV) infection, the
most commonly reported blood-
borne infection in the United States, is
an important cause of morbidity and
mortality. If left untreated, chronic HCV
infection can lead to serious health
problems, including liver damage, cir-
rhosis, liver cancer, and death. In 2012,
the number of deaths associated with
HCV infection began to surpass the
number of deaths combined from 60
other nationally notifiable infectious
conditions reported to the Centers for
Disease Control and Prevention (CDC).
The CDC has been collecting data on the
incidence of HCV infection in the United
States since 1992. In 2018, a total of 3621
cases of acute hepatitis C were reported to
the CDC.? To be reported, acute cases
must meet both clinical (discrete onset of
symptoms and either jaundice or elevated
alanine aminotransferase levels) and

laboratory (positive test for antibodies to
HCV) criteria. However, because infection
with HCV is typically asymptomatic, many
individuals are unaware that they are
infected and either do not seek care or
have limited access to care. Moreover,
many of those at increased risk for HCV
infection are not identified for testing.® As
aresult, their iliness is not diagnosed and
they are not reported to public health
authorities as having an acute infection.
Accounting for underreporting and
underascertainment (i.e., cases not
meeting the CDC case definition for acute
hepatitis C),* the CDC estimates that, in
2018, the actual number of acute hepa-
titis C cases was approximately 50 300.
Prevalent HCV infection has been esti-
mated from national population surveys,
and during 2013 to 2016 approximately
2.4 million US residents were reported to
be living with hepatitis C.> In the United

States, HCV is transmitted primarily
through sharing contaminated equip-
ment for injecting drugs. Two major
events have had an important impact on
the incidence and prevalence of hepatitis
Cin the past few decades. One is the
current US opioid crisis, particularly in-
jection of opioids, and the second is the
discovery, development, and marketing
of curative treatments for HCV infection.

EPIDEMIOLOGY OF HCV
INFECTION IN THE UNITED
STATES

These events are reflected by 2 opposing
trends. The most recent estimates of
prevalent HCV infection in the United
States were derived from analyses of
data obtained from respondents to the
National Health and Nutrition Examina-
tion Survey and 4 additional populations:
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incarcerated people, homeless people,
active-duty military personnel, and
nursing home residents.® The authors
found that, between 2013 and 2016,
approximately 4.1 million individuals
were HCV antibody positive (indicative of
past or current infection) and approxi-
mately 2.4 million were HCV-RNA positive
(indicative of current infection). These
results for the first time indicated a de-
cline in the prevalence of chronic infec-
tion and, consequently, a decrease in
mortality among the infected population
(a decrease that, as the authors sug-
gested, was most likely a result of the
availability and receipt of curative treat-
ment). Moreover, national data from
death certificates show a 26% decline in
the age-adjusted mortality rate for hep-
atitis C, from 5.01 deaths per 100000
population in 2014 to 3.72 deaths per
100000 population in 20182

By contrast, after a long decline in in-
cident cases of HCV infection (from 2001
to 2010, the number of reported acute
hepatitis C cases declined 48.2%, from
1640 to 850), the number of newly re-
ported infections increased from 2194 in
2014 to0 3621 in 2018; this translates to a
rate increase of 0.7 per 100000 pop-
ulation in 2014 to 1.2 per 100000 pop-
ulation in 2018.> A more detailed
assessment of trends in incidence re-
veals a number of notable findings.

According to age group, increases in
rates of acute hepatitis C from 2011 to
2018 were larger among individuals 20 to
29 (from 1.2 to 3.1) and 30 to 39 (from 0.8
to 2.6) years of age than among adults in
older age groups and children, although to
a lesser degree there were also increases
among adults aged 40 to 49, 50 to 59, and
60 years or older. Despite a small declinein
incidence from 2016 to 2017 for the first
time among adults aged 40 to 49 years,
this age group again experienced an in-
crease from 2017 to 2018.
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The shift over time from older to
younger adults reported with acute hep-
atitis C was similarly demonstrated among
women in the United States in a study by
Ly et al.® The researchers compared the
number of reported cases of HCV infec-
tion (including past or present infections)
among women of reproductive age (15-
44 years) and women 45 to 64 years of
age from 2006 to 2014. Whereas from
2006 to 2012 the number of cases among
women in the older age group was con-
sistently greater than the number among
those 15 to 44 years old, by mid-2012 the
number of cases among reproductive-
aged women overtook the number in the
older age group and continued to in-
crease through 2014. Conseqguently, as
cases of HCV infection increase among
women of reproductive age, the risk of
perinatal transmission also rises.

Increases in the incidence rate of HCV
infection are also apparent when the
surveillance data are examined by sex
and race/ethnicity. From 2010 through
2018, rates of acute hepatitis C increased
just over 4-fold among males and nearly
3-fold among females, with a small but
widening difference between the sexesin
the rate of infection over this period.

The data by race/ethnicity show that
from 2003 to 2018, the incidence rate of
acute hepatitis C among American
Indians/Alaska Natives (3.6 per 100 000
population in 2018) remained high rel-
ative to rates in other racial/ethnic
groups. By contrast, Asians/Pacific Is-
landers accounted for fewer cases than
other racial/ethnic groups. The number
of cases among both groups was small
(nationally, only 83 total cases among
American Indians/Alaska Natives and 29
cases among Asians/Pacific Islanders
were reported in 2018), however, and
thus no meaningful trends can be dis-
cerned. What is most striking from these
data is the increase in the rate of

infection among non-Hispanic Whites
between 2010 (0.3 per 100000 pop-
ulation) and 2018 (1.3 per 100 000
population), which outpaced the small
increases observed among non-His-
panic Blacks and Hispanics.

Mortality from hepatitis C among US
residents varies by demographic charac-
teristics as well,? although current patterns
reflect HCV infections that occurred 20 to
30 years ago because of the long lag time
between diagnosis and death. In 2018,
mortality rates were higher among indi-
viduals 55 to 64 and 65 to 74 years old
than among individuals 45 to 54 years old
and those older than 74 years. According
to race/ethnicity, mortality rates were
higher among Blacks than among His-
panics and Whites, and by sex rates were
higher among males than females. Trends
in mortality from 2014 to 2018 show the
same decreases within age, race/ethnicity,
and sex categories as they do overall. It
remains to be seen how future trends in
mortality will unfold with increases in HCV
infection among adults who are younger
and primarily White coupled with the rel-
atively recent arrival of curative treatments.

The CDC also collects hepatitis C data
by risk behavior or exposure category.
Such categories include the following:
injection drug use, men who have sex
with men, multiple sex partners, occu-
pation, dialysis patients, surgery, and
needle stick injury. Injection drug use is
the most frequently reported risk factor,
accounting for more than half of acute
hepatitis C cases each year since 2009. In
2018, 72% of patients with risk factor
information reported injection drug use.

OPIOID USE, INJECTION
DRUG USE, AND HCV
INFECTION

In the United States, rising trends in illicit
use of opioids are evident. In one report,



data from the 2014 National Survey on
Drug Use and Health showed increasing
nonmedical use of prescription opioids
among individuals 12 years old or older
between 2002 and 2009.” A study in-
volving Substance Abuse and Mental
Health Services Administration data on
admissions for substance use disorder
treatment showed increases in injection
of any opioid and injection of heroin
from 2007 to 2014, coupled with an
increase in injection of prescription
opioids over the same time period.®

In that study, trends in injection of any
opioid from 2004 to 2014 were com-
pared with trends in the incidence of
acute HCV infection during the same
period to assess whether these events
correlated over time. There were signifi-
cant concurrent increases in reported
cases of acute HCV infection and re-
ported treatment admissions for injection
of any opioid between 2004 and 2014,
increases that were observed for the
nation as a whole as well as among se-
lected demographic populations. Specif-
ically, positive correlations between
injection of any opioid and HCV infection
were observed primarily among individ-
uals who were White and younger than
39 years, regardless of sex.

More recently, Han et al. examined
trends in heroin use and heroin injection
and found overall increases in both use
and injection from 2002 to 2018 among
US adults.? In addition, they found that
heroin injection was more common
among adults 18 to 49 years old and non-
Hispanic Whites than among older adults
and Blacks or Hispanics, respectively.

The national study that identified the
role of the opioid crisis in increasing
rates of acute HCV infection was pre-
ceded by a similar investigation in which
trends from 2006 to 2012 in cases of
acute infection among adolescents and
young adults (30 years or younger) were

compared with admissions to substance
abuse treatment centers in 4 Appala-
chian states (Kentucky, Tennessee, Vir-
ginia, and West Virginia) attributed to
injection of any opioid.’® The same
concurrent increasing trends in opioid
injection and numbers of cases of HCV
infection were found. What is notable
about this earlier study is that the inci-
dence of acute hepatitis C was signifi-
cantly higher each year (2006-2012)
among adolescents and young adults
who resided in nonurban areas than in
urban areas. In spite of these findings, a
study examining national health insur-
ance claims data revealed that rural
residents were less likely to be screened
for HCV, even when presenting for likely
complications of injection drug use such
as skin infection or overdose.?

Another study illustrates the impact of
HCV infection in the Appalachian region.
Researchers examined trends in HCV
detection among women of childbearing
age, HCV testing among children youn-
ger than 2 years, and the proportion of
infants born to women nationally and in
Kentucky."" From 2011 to 2014, the
proportion of infants born to HCV-in-
fected women nationally increased by
68%, whereas the proportion in Ken-
tucky increased by 124%. Perinatal HCV
transmission occurs in close to 6% of
infants born to HCV-infected mothers
and is higher among infants born to
mothers coinfected with HIV."?

These studies show increases in rates
of HCV infection in rural areas, but there
are also data that demonstrate high
rates of infection in urban areas. A 2018
study of 5190 people who inject drugs
(PWID) conducted in 10 US cities (Chi-
cago, IL; Dallas and Houston, TX; Los
Angeles and San Francisco, CA; Miami,
FL; New York, NY; Philadelphia, PA; San
Juan, Puerto Rico; and Washington, DQ)
showed that more than 62% of PWID
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had been exposed to HCV. Forty percent
of the participants had a current HCV
infection, and 4% were identified as
having an acute infection.”

Data from the CDC were also used in a
study conducted by Powell et al. The
authors compared state rates of acute
HCV infection obtained from the CDC
with state rates of misuse of OxyContin
obtained from the National Survey on
Drug Use and Health for the years 2004
to 2015, before and after development
in 2010 of an abuse-deterrent version
of OxyContin."* When the researchers
compared rates of acute HCV infection
in states with above-median OxyContin
misuse rates and rates in states with
below-median misuse rates, they found
a 222% increase in the former states
and only a 75% increase in the latter
states between 2004 to 2009 and 2011
to 2015. Although the researchers did
not specifically examine injection of
OxyContin in their study, they found a
concurrent increase from 2010 to 2015
in the rate of acute HCV infection and
the mortality rate from heroin. Because
injection drug use is the predominant
mode of HCV transmission, this positive
correlation points to injection of heroin.

Moreover, it has been shown that
rates of heroin injection increased sig-
nificantly between 2003 to 2005 and
2012 to 2014 in the United States,"* also
at the time that rates of HCV infection
were increasing. An additional study
comparing first use of 4 illicit drugs
(heroin, methamphetamine/speed, co-
caine, and crack cocaine) revealed that
the transition from first use of the drug
to injection was most rapid for heroin.'®

A further key finding from the Powell
et al. study was the decline from 2010 to
2014 in misuse of OxyContin after the
development of the abuse-deterrent
version, at the same time HCV infections
were increasing.'* Compton et al.
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observed a similar declining trend from
2010 to 2014 in the number of individ-
uals who used nonmedical prescription
opioids and an increase in heroin use
over the same period.” Fentanyl, fre-
quently sold as heroin, may also be
implicated in increasing HCV infection
rates. Fentanyl is associated with an in-
crease in the frequency of injections,
which in turn is associated with in-
creased risk of HCV transmission.'”'®

So, what do the findings from these
studies suggest? First, we see an in-
crease in the number of cases of HCV
infection since 2004, with an estimated
50300 new cases reported in 2018.
Second, most of the newly reported
cases are among adults who are young
(younger than 40 years) and White, rates
are rising among both males and fe-
males, and rates are increasing among
those who reside in rural and suburban
areas, particularly in Appalachian and
midwestern states, although selected
urban areas have also experienced high
rates of HCV infection. Third, these
sociodemographic patterns and trends
closely align with those observed among
PWID, specifically those who inject opi-
oids (including prescription opioids,
heroin, and fentanyl)."

STEPS FOR PREVENTION

How, then, can hepatitis C and associ-
ated injection drug use be prevented?
Two important steps are designing and
implementing interventions to prevent
or reduce the infectious disease con-
sequences of injection drug use and
identifying individuals infected with HCV
and linking them to care and treatment.
As demonstrated by prior research, one
of the most effective ways to prevent the
negative sequelae related to injecting
opioids is to provide medications for
opioid use disorder (MOUD) such as
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methadone and buprenorphine. More-
over, a systematic review of 44 studies of
PWID showed that when treatment of
substance use disorder and treatment
of hepatitis C occurred simultaneously,
PWID were more engaged in HCV
treatment at all steps of the continuum
from diagnosis to cure.?®

However, national survey data show
that there are critical unmet treatment
needs in the United States. In 2018, ap-
proximately 2 million US persons were
estimated to have an opioid use disor-
der.?' Data from a national survey focus-
ing on admissions for treatment of
substance use disorders revealed that, in
2017, only 34% (n=682074) of admis-
sions were for any opioid use, and of these
admissions only 18% (n=364781) were
for injection of heroin or other opioids.*

Astudy by Platt et al. reported findings
from a Cochrane review and a meta-
analysis assessing the effects of MOUD
in addition to another important effort
to prevent HCV transmission among
PWID: syringe service programs (SSPs).?
The researchers found that MOUD was
associated with a 50% reduction in the
risk of HCV infection even after adjust-
ment for confounders and stratification
by 3 regions of the world (Australia,
North America, and Europe). However,
for individuals who do not want or
cannot access MOUD, SSPs can provide
access to sterile injection equipment,
education, and referrals to care. Al-
though MOUD alone reduced the risk of
HCV transmission, Platt et al. found that
the benefit of MOUD was strengthened
in combination with SSPs, with a 74%
decrease in the risk of transmission. The
study also revealed a reduced risk of
HCV infection when SSPs provide suffi-
cient sterile equipment for each injec-
tion and are geographically accessible.

For PWID, SSPs may provide not only
access to sterile injecting equipment

and disposal but also opportunities to
receive services on site such as HCV
testing, HIV counseling and testing,
screening for sexually transmitted dis-
eases, vaccinations for hepatitis Aand B,
and referral to facilities that provide
MOUD.**?* Furthermore, data show that
SSPs facilitate entrance to substance
use treatment.?6-28 A study following
PWID for 12 months revealed that those
who used an SSP were 2.8 times more
likely to substantially reduce (by more
than 75%) the amount they injected
than those who did not use an SSP and
3.5 times more likely to stop injecting.?®
Those who accessed SSPs after study
enrollment were 5 times more likely to
enter drug treatment than those who
did not use a program.

Despite their proven effectiveness,
the geographic spread of these pro-
grams in the United States is limited. In a
study involving commercial laboratory
data, researchers examined the geo-
graphic distribution of SSPs relative to
the number of young people with HCV
infection.*® They found that 80% of
29382 young people currently infected
with HCV lived more than 10 miles from
an SSP. The median distance was 37
miles, with greater distances in rural
areas and in southern and midwestern
states. The researchers estimated that
2200 more SSPs were needed to ad-
dress these geographic disparities.

Geographic disparities and lack of
access are not the only barriers to ef-
fective prevention of HCV infection
among PWID and engagement of this
population in care. One study examined
the incidence of acute HCV infection and
policies related to HCV preventive and
treatment services for PWID in US states
in 2015-2016, specifically laws govern-
ing access to safe injection equipment
and Medicaid policies regarding eligi-
bility for treatment of HCV infection.?’



The researchers found that only 3 states
had a set of state laws and permissive
Medicaid treatment policies capable of
comprehensively preventing and treat-
ing HCV among PWID: Massachusetts,
New Mexico, and Washington. Because
state and local policies can affect access
to treatment, policymakers might want
to consider the impact of these policies
on infectious disease and public health.

We have even more opportunities to
prevent increases in HCV infection among
PWID with the advent of highly effective
direct-acting antivirals to treat and cure
infection. A modeling study conducted in
20711 showed that treating as few as 10 of
every 1000 PWID could result in de-
creases in the prevalence of HCV infection
by as much as 31% in 10 years.?” This
study assumed that fewer than 63% of
people who are treated will be success-
fully cured, and we know today that more
than 90% will be cured. Ensuring access to
HCV care and treatment among PWID is
an important public health issue. Al-
though some success regarding treat-
ment access has been achieved in terms
of reducing restrictions based on sobri-
ety and disease severity and expanding
provider capacity, barriers remain, in-
cluding those related to obtaining prior
authorization for treatment.

Programs designed to link HCV-in-
fected individuals to care and treatment
have been implemented in various
populations and locales in the United
States, and a number of these efforts
have been evaluated. Most recently, a
study was conducted to examine the
HCV care continuum (i.e., the steps along
the pathway from diagnosis of chronic
HCV infection to cure) among patients
receiving care at 5 federally qualified
health centers in Philadelphia where a
testing and linkage to care program had
been established.® Although treatment
uptake was low overall, more than two

thirds of patients with HCV infection were
linked to care, and uptake was higher
when treatment was provided on site by
trained primary care providers. New CDC
recommendations for adult hepatitis C
screening should help to increase iden-
tification of HCV infections among
younger adults, who are currently at
greater risk of infection than older
adults®* and who were not included in
previous recommendations as a result of
their birth year cohort.*

To eliminate HCV as a public health
threat—to increase the number of in-
dividuals who are identified with infec-
tion and linked to care and treatment, to
increase access to MOUD and SSPs, and
to attend to the comorbidities experi-
enced by PWID—barriers limiting access
to care among PWID need to be
addressed. These barriers occur at the
system level, including limited access to
care, issues related to cost and insur-
ance coverage, and segregated service
delivery; at the provider level, including
knowledge about HCV and perceptions
or stigma regarding PWID; and at the
patient level, including marginalization
and competing health priorities.?

CONCLUSIONS

What is most notable from the epide-
miology of HCV infection over the past
decade is a decline in prevalence, due in
part to mortality from chronic HCV in-
fection among older adults (i.e., baby
boomers) and, more recently, effective
treatment that has cured many of those
with infections. At the same time, there
has been arise inincidence as a result of
new infections among younger adults, a
trend that has been intensified by the
opioid crisis. Another consequence is
that, without treatment, it has been
estimated that about 75% to 85% of
people newly diagnosed with acute
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infection will progress to chronic infec-
tion, although data from a recent study
of adult members of Kaiser Permanente
Northern California over the years 1998
to 2017 showed a higher prevalence of
spontaneous clearance of HCV infection
of almost 69% by 2017.%”

However, as noted, barriers to treat-
ment remain at the system, provider,
and patient levels. Consequently, many
people with HCV infection, particularly
individuals with limited resources and
those who are members of marginalized
populations, do not receive life-saving
treatment, which in turn can result in
higher health care costs associated with
treating chronic HCV infection and un-
interrupted transmission among the
infected population. Such barriers may
impede public health's ability to meet
the HCV elimination goals outlined in a
2-part report prepared by the National
Academies of Sciences, Engineering, and
Medicine.*® Because of the intersection
of therise in HCV infections and injection
drug use with the opioid crisis, ex-
panded access to MOUD and SSPs are
key elements in the overall effort to
prevent HCV infection. AJPH
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