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BACKGROUND: Federally qualified health centers
(FQHCs) serve diverse communities in the United States
(U.S.) and could function as important venues to diagnose
and treat hepatitis C virus (HCV) infections.
OBJECTIVE: To determine HCV testing proportion and
factors associated with treatment initiation, and treat-
ment outcomes in a large sample of FQHCs around the
U.S.
DESIGN: Retrospective cohort study using electronic
health records of three hundred and forty-one FQHC clin-
ical sites participating in the OCHIN network in 19 U.S.
states.
PARTICIPANTS: Adult patients (≥ 18 years of age) seen
between January 01, 2012, and June 30, 2017.
MAIN MEASURES: HCV testing proportion, stratified by
diagnosis of opioid use disorder (OUD); treatment initia-
tion rates; and sustained virologic response (SVR), defined
as undetectable HCV RNA 6 months after treatment
initiation.
KEY RESULTS:Of the 1,508,525 patients meeting inclu-
sion criteria, 88,384 (5.9%) were tested for HCV, and 8694
(9.8%) of individuals tested had reactive results. Of the
6357 with HCV RNA testing, 4092 (64.4%) had detectable
RNA. Twelve percent of individuals with chronic HCVand
evaluable data initiated treatment. Of those, 87% reached
SVR. Having commercial insurance (aOR, 2.11; 95% CI,
1.46–3.05), older age (aOR, 1.07; 95% CI, 1.06–1.09), and
being Hispanic/Latino (aOR, 1.87; 95% CI, 1.38–2.53) or
Asian/Pacific Islander (aOR, 2.47; 95% CI, 1.46–4.19)
were independently associated with higher odds of treat-
ment initiation after multivariable adjustment. In con-
trast, women (aOR, 0.76; 95% CI, 0.60–0.97) and the
uninsured (aOR, 0.15; 95%CI, 0.09–0.25) were less likely
to initiate treatment. Only 8% of individuals with chronic
HCV were tested for HIV, and 15% of individuals with
identified OUD were tested for HCV.

CONCLUSIONS: Fewer than 20% of individuals with
identified OUD were tested for HCV. SVR was lower than
findings in other real-world cohorts. Measures to improve
outcomes should be considered with the expansion of
HCV management into community clinics.
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INTRODUCTION

Approximately 3.5 million individuals in the United States
(U.S.) are infected with the hepatitis C virus (HCV).1 Rates of
HCV infection have been increasing during the opioid epi-
demic.2–4 This surge has been attributed to new cases among
young injection drug users. In addition, HCV continues to be
underdiagnosed among individuals born between 1945 and
1965 and in persons with a past history of drug use, which in
part motivated recent considerations for changes to HCV
testing guidance recommending HCV testing for all adults
aged 18 to 79 years.5, 6 Federally qualified health centers
(FQHCs) care for a diverse patient population predominantly
covered by publicly funded health insurance. As FQHCs have
been associated with a high burden of HCV infections when
compared with the general U.S. population, they could serve
as venues to identify and treat HCV-infected individuals.7

Little is known about HCV testing and the cascade of HCV
care at FQHCs at a time when curative treatment is available
with direct acting antivirals (DAAs).8–10 Prior data have in-
cluded clinical trials, commercially insured patients, or small
studies at health centers or safety-net hospitals.11–14
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We used the electronic health records (EHR) at OCHIN,
one of the largest US FQHC networks, to determine the
proportion of HCV testing, treatment initiation, and sustained
virologic response (SVR) or cure.15 OCHIN was formerly
known as the Oregon Community Health Information Net-
work and it is now referred to as OCHIN after its expansion to
other states.

METHODS

Overview

We used the OCHIN15 EHR to develop a retrospective cohort
of individuals seen between January 01, 2012, and June 30,
2017, to determine the proportion of patients with HCV test-
ing, treatment initiation, and SVR, and also evaluated factors
associated with each outcome. In addition, we analyzed the
proportion of HCV testing among subgroups including indi-
viduals born between 1945 and 1965 and patients with iden-
tified opioid use disorder (OUD). We also determined the
proportion of human immunodeficiency virus (HIV) testing
among individuals with chronic HCV.

Sites

When the data were abstracted, OCHIN included 57 individ-
ual FQHCs with 341 clinical sites in 19 US states: Alaska,
California, Colorado, Florida, Georgia, Indiana, Massachu-
setts, Michigan, Minnesota, Montana, Nevada, New Mexico,
North Carolina, Ohio, Oregon, Texas, Utah, Wisconsin, and
Washington. FQHCs in the U.S. provide the largest source of
comprehensive primary health care for underserved popula-
tions. More than half of patients seen at OCHIN sites are
below the federal poverty level. Approximately half of indi-
viduals are on Medicaid, and almost one-fifth do not have
health insurance. A third of OCHIN patients identify as
Hispanic/Latino and one-fifth as Black/African American.17

Outcomes

We characterized HCV testing trends over time, testing of
individuals born between 1945 and 1965, and testing of indi-
viduals with documented history of OUD. Injection drug use
is the most commonly recorded risk factor for reported HCV
cases.1 Recent data show that OUD could be used as a rela-
tively sensitive marker for injection drug use when it is present
in the EHR.16 We also evaluated the proportion of individuals
with chronic HCV (detectable HCVRNA), not already known
to be HIV-infected (no previous reactive HIV antibody test),
and tested for HIV. We also determined the severity of liver
disease at FQHCs during the DAA era.
We determined factors associated with HCV testing, treat-

ment initiation for patients started on “second-generation
DAAs and beyond” (Table 5 in Appendix). We used an
undetectable viral load 6 months after treatment initiation as
a proxy for SVR12, calculated as the proportion of patients

with undetectable viral load conditional on treatment comple-
tion (defined as having RNA testing 3 months after treatment
initiation). A 3-month time frame was selected to capture
treatment completion for the majority of patients. We used
these estimates as information was abstracted from the EHR
and we did not have access to individual charts. We also
performed a sensitivity analysis in which SVR was calculated
by including individuals with RNA testing any time after
6 months from treatment initiation. This sensitivity analysis
excluded all individuals with prescriptions for DAAs, but no
RNA tests after treatment initiation.

Study Population

Inclusion criteria were as follows: (1) at least one visit between
January 01, 2012, and June 30, 2017, at a participating
OCHIN FQHC; (2) ≥ 18 years of age.

Data Collection

Data elements included demographic information and labora-
tory values (HCVantibody, HCV RNA, HCV genotype, com-
plete blood count including platelet count, and liver function
test). We also obtained information on HCV treatment and
clinical visits dates. OCHIN has interfaces with approximately
30 different laboratory entities and testing completed by out-
side facilities such as Quest or LabCorp is captured in the
EHR. Point-of-care testing performed in clinics is also incor-
porated in the EHR.

Independent Variables

We included the following covariates in multivariable models
of testing, treatment initiation, and treatment outcome: age,
gender, race/ethnicity, history of drug use determined by In-
ternational Classification of Diseases (ICD)-9/10 codes or
social history, insurance type, and number of office visits
during the time period of interest. We also calculated liver
fibrosis stages for individuals with chronic HCV and for
patients initiating HCV treatment during the time period of
interest. For individuals with available information at approx-
imately 12 months from HCV RNA testing, liver fibrosis
staging was determined using two alternative non-invasive
methods, the aspartate-to-platelet ratio index (APRI) and
FIB-4. APRI was calculated with the following formula:
((AST [IU/L]/AST upper limit of normal [IU/L]) / platelets
[109/L]) * 100.18 We used the following thresholds for liver
fibrosis staging: < 0.5 for F0–F1, 0.5–1.5 for F2–F3, and > 1.5
for F4.19 FIB-4 was determined with the following
formula: age (years) * AST level [U/L] / (platelets
[109/L]) * (ALT [U/L] ½).20 We applied the following cutoffs:
< 1.45 for F0–F1, 1.45–3.25 for F2–F3, and > 3.25 for F4.

Statistical Analyses

We used descriptive statistics to characterize patients seen, and
logistic regression to determine factors associated with testing,
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treatment initiation, and SVR. We included significant varia-
bles from univariate analysis and confounders in a multivari-
able model. We also calculated odds ratios (ORs) for treatment
initiation, as well as 95% confidence intervals (CIs). We also
performed a sensitivity analysis to determine the possible
influence of treatment restrictions according to fibrosis staging
(treatment if APRI ≥ 0.5 corresponding to fibrosis staging
greater than F2) for individuals with complete information to
calculate APRI scores. All p values were two-sided and we
performed statistical analyses using SAS 9.4 (SAS Institute,
Cary, NC).

Ethics

The Boston University Medical Campus Institutional Review
Board approved the study.

RESULTS

The cohort consisted of 1,508,525 patients. The mean age
(SD) was 41 (SD 16); 57% were female. The cohort was
46% White, 16% Black/African American, 24% Hispanic/
Latino, 4% Asian/Pacific Islander, and 10% other/unknown
(Table 1). Mean and median follow-up time for the cohort
were 52 and 48 months, respectively.

Testing Proportions and Trends

Of the 1,508,525 individuals in the cohort, 6% (88,384/
1,508,525) had HCV antibody testing results, and 10%
(8694/88,384) of those tested had reactive HCV antibody
testing (Fig. 1). Seventy-three percent (6357/8694) of HCV-
seropositive individuals had HCV RNA testing, and of those,
64% (4092/6357) had detectable HCV RNA suggestive of
chronic HCVinfection. There was no record of HCV genotype

testing for 66% of individuals with chronic HCV. Of the 1652
individuals with available genotype testing, 66% (1084/1652)
had genotype 1, 31% (514/1652) had genotypes 2/3, and 3%
(54/1652) had either genotypes 4/6 or mixed genotypes.
Among the 4092 patients with detectable HCV RNA, 2122

(52%) had laboratory results available to estimate liver fibrosis
staging by APRI. Forty-five percent of individuals without
APRI estimates were missing platelet counts and 35% lacked
ASTs while 32% had neither ASTs nor platelet counts. Of
those with APRI information, approximately 30% had at least
F3 or greater liver fibrosis staging suggestive of advanced
disease. Similarly, approximately 25% had F3 or greater when
using FIB-4.
Testing rates increased over time, such that yearly testing for

2016 was three times higher than that for 2012 (Fig. 2 in
Appendix). Assuming that the trend observed through the first
half of 2017 continued into the second half, we projected that
testing for that year would reach approximately four and half
times that of 2012. The number of yearly patients seen over the
same time period also increased; however; the upward number
of tests parallels the rise in patient volume (Fig. 3 in Appendix).
Only 6% (27,981/461,058) of individuals born between

1945 and 1965 were tested for HCV during the time period
of interest, and only 14% of individuals with identified and
documented OUD were tested for HCV. Eight percent (335/
4092) of individuals with chronic HCV were tested for HIV;
8 (2%) were found to have reactive HIV testing. In multivar-
iable logistic regression of the odds of being tested for HCV,
being born between 1945 and 1965 (aOR, 1.06; 95%CI, 1.04–
1.07), Black/African American race/ethnicity (aOR, 1.93;
95% CI, 1.89–1.96), Hispanic/Latino race/ethnicity (aOR,
1.35; 95% CI, 1.33–1.38), Asian/Pacific Islander race/
ethnicity (aOR, 1.84; 95% CI, 1.79–1.90), American Indian/
Alaska race/ethnicity (aOR, 1.24; 95% CI, 1.13–1.35), other/
unknown race/ethnicity (aOR, 1.54; 95% CI, 1.50–1.58), and
drug use (aOR, 3.07; 95% CI, 3.01–3.13) were statistically
associated with an increased odds of testing; female gender
(aOR, 0.76; 95% CI, 0.75–0.77) was negatively associated
with HCV testing (Table 2).

Treatment Initiation

Of those patients with known HCV viremia, 12% (489/4092)
initiated HCV treatment (Fig. 4 in Appendix). Treatment
regimens are listed in Table 5 in Appendix. Treatment initia-
tion for 2016 was 43 times higher than what had been ob-
served for 2012 (Fig. 5 in Appendix). Assuming no change in
trend, we projected that initiation in 2017 could have reached
approximately 83 times that in 2012, but the large majority of
HCV-infected patients remained untreated.
Of the 489 individuals who were initiated on treatment,

93% (456/489) had information to determine liver fibrosis
staging using APRI. Fifty percent (230/456) had either F0–
F1, 36% (163/456) had F2–F3, and 14% (63/456) had F4. Of
note, 30% (138/456) had a least F3 or advanced liver disease.

Table 1 Characteristics for Patients Seen at OCHIN Federally
Qualified Health Centers (FQHCs), 2012–2017

Characteristic Total

N (%)
1,508,525

Birth cohort
< 1945 98,923 (7)
1945–1965 461,058 (30)
> 1965 948,544 (63)

Female 861,320 (57)
Race/ethnicity
White 724,754 (48)
Black/African American 250,061 (17)
Hispanic/Latino 355,840 (23)
American Indian/Alaska Native 8408 (0.6)
Asian/Pacific Islander 64,472 (4)
Other/unknown 104,989 (7)

Any drug use† 82,590 (6)
Opioid use disorder† 37,317 (3)

†History of drug use or opioid use disorder was determined by
International Classification of Diseases (ICD)-9/10 code on the problem
list or in the social history
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Of the patients initiated on second-generation DAAs (N =
483), 55 did not have any follow-up visits after treatment
initiation. When comparing treatment initiation, we found that
women (aOR, 0.76; 95% CI, 0.60–0.97) and the uninsured
(aOR, 0.15; 95% CI, 0.09–0.25) were less likely to initiate
treatment. In contrast, older patients (aOR, 1.07; 95% CI,
1.06–1.09), individuals with commercial insurance (aOR,
2.11; 95% CI, 1.46–3.05), patients who reported Hispanic/

Latino race/ethnicity (aOR, 1.87; 95%CI, 1.38–2.53), patients
who reported Asian race/ethnicity (aOR, 2.47; 95% CI, 1.46–
4.19), or patients who reported “other” race/ethnicity (aOR,
1.88; 95% CI, 1.30–2.70) were more likely to initiate treat-
ment (Table 3). We also determined that fibrosis staging was
not associated with treatment initiation in a sensitivity analysis
including patients with complete information to calculate
APRI scores.

HCV RNA tested (n=6,357; 73.1%)

HCV RNA detectable (n= 4,092; 64.4%)

HCV antibody reactive (n=8,694; 9.8%)

HCV antibody tested 
(n=88,384; 5.9%)

Patients seen (n=1,508,525)

HCV antibody non-reactive (n=79,525)

HCV RNA not tested (n=2,337)

Figure 1 Study flow. FQHC, federally qualified health center; HCV, hepatitis C virus; RNA, ribonucleic acid.

Table 2 Factors Associated with Hepatitis C Virus (HCV) Testing at OCHIN Federally Qualified Health Centers (FQHCs), 2012–2017 (N =
88,384)

Predictor HCV tested
N (%)
88,384 (6)

HCV not tested
N (%)
1,420,141 (94)

Univariate
Odds ratio (95% CI)

Adjusted
Odds ratio (95% CI)

Birth cohort
1945–1965 27,981 (31.7) 433,077 (30.5) 1.05 (1.04–1.07) 1.06 (1.04–1.07)
< 1945 or > 1965 60,403 (68.3) 987,064 (69.5) Reference Reference

Sex
Male 44,916 (50.8) 602,289 (42.4) Reference Reference
Female 43,468 (49.2) 817,852 (57.6) 0.71 (0.70–0.72) 0.76 (0.75–0.77)

Race/ethnicity
White 34,599 (39.2) 690,155 (48.6) Reference Reference
Black/African American 21,358 (24.2) 228,703 (16.1) 1.86 (1.83–1.90) 1.93 (1.89–1.96)
Hispanic/Latino 19,966 (22.6) 335,874 (23.7) 1.19 (1.17–1.21) 1.35 (1.33–1.38)
American Indian/Alaska Native 538 (0.6) 7870 (0.6) 1.36 (1.25–1.49) 1.24 (1.13–1.35)
Asian/Pacific Islander 4729 (5.4) 59,743 (4.2) 1.58 (1.52–1.63) 1.84 (1.79–1.90)
Other/unknown 7193 (8.1) 97,796 (6.9) 1.47 (1.43–1.51) 1.54 (1.50–1.58)

Drug use
Drug use† 15,321 (17.3) 92,522 (6.5) 3.01 (2.95–3.07) 3.07 (3.01–3.13)
No drug use 73,063 (82.7) 1,327,619 (93.5) Reference Reference

†History of drug use was determined by International Classification of Diseases (ICD)-9/10 code on the problem list or in the social history
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Sustained Virologic Response

Of 483 individuals initiated on second-generation DAAs and
with evaluable information, 53% (257/489) had HCV RNA
testing at the end of treatment (Fig. 4 in Appendix). Of those,
93% (239/262) had undetectable viral load. Sixty-four percent
(153/239) had HCV RNA results available at least 6 months
after treatment initiation and the overall sustained virologic

response (SVR) was 87% (149/171). In multivariable model-
ing, none of the variables evaluated were independently asso-
ciated with attaining SVR (Table 4). In a sensitivity analysis,
we calculated a 77% SVR rate when excluding all individuals
who did not have any RNA tests after treatment initiation and
including all patientswithRNA testing any time after 6months
from treatment initiation.

Table 3 Factors Associated with Treatment Initiation at OCHIN Federally Qualified Health Centers (FQHCs), 2012–2017 (N = 483)

Predictor Treatment initiation
N (%)
483 (12)

No treatment initiation
N (%)
3609 (88)

Univariate
Odds ratio (95% CI)

Adjusted
Odds ratio (95% CI)

Age at treatment initiation, mean (SD) 51 (1) 43 (12.8) 1.07 (1.06–1.08) 1.07 (1.06–1.09)
Sex
Male 340 (70.1) 2319 (64.3) Reference Reference
Female 143 (29.6) 1290 (35.7) 0.76 (0.62–0.93) 0.76 (0.60–0.97)

Race/ethnicity
White 251 (51.9) 2110 (58.5) Reference Reference
Black/African American 70 (14.5) 632 (17.5) 0.93 (0.70–1.23) 0.75 (0.54–1.02)
Hispanic/Latino 83 (17.0) 414 (11.5) 1.69 (1.29–2.21) 1.87 (1.38–2.53)
American Indian/Alaska Native 2 (0.4) 44 (1.2) 0.38 (0.09–1.58) 0.50 (0.11–2.24)
Asian/Pacific Islander 24 (4.9) 86 (2.4) 2.35 (1.47–3.76) 2.47 (1.46–4.19)
Other/unknown 53 (10.9) 323 (8.9) 1.38 (1.00–1.90) 1.88 (1.30–2.70)

Insurance
Medicaid 278 (61.6) 2075 (61.3) Reference Reference
Medicare 96 (21.6) 368 (10.9) 1.95 (1.51–2.52) 1.07 (0.80–1.42)
Other public 2 (0.4) 41 (1.2) 0.36 (0.09–1.51) 0.34 (0.08–1.47)
Commercial 52 (11.6) 166 (4.9) 2.34 (1.67–3.27) 2.11 (1.46–3.05)
Uninsured 16 (3.6) 736 (21.7) 0.16 (0.10–0.27) 0.15 (0.09–0.25)

Drug use
Drug use* 245 (50.7) 1933 (53.6) 0.89 (0.74–1.08) 1.22 (0.97–1.54)
No drug use 238 (49.5) 1676 (46.4) Reference Reference

Mean number of clinical visits† 14 7 1.05 (1.04–1.06) 1.05 (1.04–1.06)

SD, standard deviation
This analysis controls for age, gender, race/ethnicity, insurance type, history of drug use, and number of clinical visits
*History of drug use was determined by International Classification of Diseases (ICD)-9/10 code on the problem list or in the social history
†Number of clinical visits during the period evaluated

Table 4 Factors Associated with Sustained Virologic Response at OCHIN Federally Qualified Health Centers, 2012–2017 (N = 149)

Predictor SVR
N (%)
149 (87)

Failure
N (%)
22 (13)

Univariate
Odds ratio (95% CI)

Adjusted
Odds ratio (95% CI)

Age at RNA test after treatment*, mean (SD) 51.1 (0.7) 50.6 (1.0) 1.73 (0.99–2.91) 1.74 (0.99–3.07)
Sex
Male 112 (75.2) 18 (81.8) Reference Reference
Female 37 (24.8) 4 (18.2) 1.48 (0.47–4.67) 1.67 (0.50–5.54)

Race/ethnicity
White 77 (51.7) 16 (72.7) Reference Reference
Black/African American 28 (18.8) 3 (13.6) 1.94 (0.53–7.17) 1.56 (0.4–6.08)
Hispanic/Latino 23 (15.4) 2 (9.1) 2.39 (0.51–11.17) 1.85 (0.37–9.31)
American Indian/Alaska Native 2 (1.3) 0 (0) 18.4 (0.001–99.8) 19.5 (0.001–99.1)
Asian/Pacific Islander 10 (6.7) 0 (0) 10.4 (0.001–98.9) 15.5 (0.001–99.4)
Other/unknown 9 (6.0) 1 (4.6) 1.87 (0.22–15.82) 1.69 (0.18–15.43)

Insurance
Medicaid 84 (56.8) 14 (63.6) Reference Reference
Medicare 39 (26.4) 3 (13.6) 2.17 (0.59–7.98) 2.84 (0.70–11.46)
Commercial 22 (14.9) 4 (18.1) 0.92 (0.27–3.06) 1.01 (0.28–3.67)
Uninsured 3 (2.0) 1 (4.6) 0.5 (0.05–5.15) 0.53 (0.04–7.92)

Drug use
Drug use† 83 (55.7) 14 (63.6) 0.72 (0.28–1.82) 1.05 (0.38–2.94)
No drug use 66 (44.3) 8 (36.4) Reference Reference

Mean number of clinical visits‡ 19 20 0.99 (0.96–1.02) 1.00 (0.98–1.04)

SD, standard deviation; SVR, sustained virologic response
This analysis controls for age after treatment, gender, race/ethnicity, and history of drug use, insurance types, and number of clinical visits
*RNA, ribonucleic acid
†History of drug use was determined by International Classification of Diseases (ICD)-9/10 code on the problem list or in the social history
‡Number of clinical visits during the period evaluated
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CONCLUSION

We used a large, nationally representative US FQHC network to
answer three important questions about HCV testing and care for
underserved populations during the opioid epidemic: (1) How
frequently is HCV testing occurring at FQHCs and what are the
trends over time?; (2) How many patients are treated during the
DAAera andwhat are the barriers to treatment?; (3)Are cure rates
at FQHCs similar to clinical trials and specialty care medical
centers? We found that yearly HCV testing increased since the
2012 guidance for one-time testing of individuals born between
1945 and 1965, but those rates are still low. Only approximately
10% of individuals born between 1945 and 1965 were tested. As
we did not have access to testing prior to the period evaluated, it is
unclear if some individuals had been tested for HCV before the
start of the study. We also found that during the opioid epidemic,
only15%of individualswith identifiedOUDwere tested forHCV.
Wefoundthatapproximately1 in10 individuals testedforHCV

was seropositive suggesting that FQHCsarehigh-yieldvenues for
HCVtesting.Althoughthisnumber representsa seropositivity rate
as opposed to prevalence, it is approximately 10 times the HCV
prevalencefoundin thegeneralU.S.population.21 It isalsonotable
that only 8%of individualswith chronicHCVwere also tested for
HIV. Recent HCVand HIVoutbreaks among individuals with a
history of injection drug use have reinforced that these two infec-
tions need to be actively tested in individuals at risk.22 We also
found that approximately one-third of patients with reactiveHCV
antibody did not have follow-up confirmatory RNA testing. This
finding is similar to other studies in settings without reflex HCV
RNA testing13, 23 and underlines the importance of automatically
testing all positive samples for confirmatory testing. In terms of
treatment, it is somewhat reassuring that treatment initiation rates
increased dramatically over the study period, but even by 2017,
4years into theeraofDAAtherapyforHCV,onlyasmallminority
had been treated. Although some patients were likely referred to
specialty centers for treatment and those data are not included in
this study, it is unlikely that referrals make up the large treatment
gap.
Women were less likely to be tested for HCVand initiated on

treatment when compared with men. This is notable given that
prior data demonstrate that women are more likely to access
medical care.24 We also found that individuals with commercial
insurance were twice as likely as those with public insurance to
initiate treatment. The national discussion of HCV treatment
includes a debate between cost control and Medicaid treatment
restrictionsbasedonboth liver fibrosis stageandactivedruguse.25

Medicaidprograms in somestateshave loosenedor even removed
their formal treatment restrictions, but these data suggest that
Medicaid-insured patients may continue to have barriers to
therapy.
We identified some potential racial differences in care in that

Whites were less likely to initiate treatment when compared with
other races/ethnicities. It is possible that individuals identifying as
White were more likely to be actively injecting drugs or have
unstable social circumstances.26 The recent surge in HCV cases

during the opioid epidemic has been amongWhite injection drug
users.2DespiteHCVtreatmentguidancerecommendingtreatment
of individuals with active injection drug use, it is possible that
clinicians might have been less likely to consider them for treat-
ment, or that patients might have been more reluctant to initiate
treatment.
In terms of SVR or cure, 87% of individuals with available

information were cured. This was lower than what has been
observed in clinical trials, as well as in real-world cohorts of
individuals with commercial insurance or in smaller samples of
individuals at safety-net hospitals.2–4 For example, a large real-
world effectiveness study, the Trio Health Study, reported an
overall SVR of 94%, although this cohort also included a large
proportion of academic centers. Our findings are similar to a
single-site study at an FQHC in Texas where intention-to-treat
SVR was approximately 80% and the TARGET-HCV study, a
prospectiveobservational cohortwith anoverallSVRof88%.14A
variety of studies of primary care–based HCV treatment suggest
cure rates similar to thoseobserved inclinical trials.For example, a
study in an urban primary care clinic showed a 92% SVR rate for
individualswithavailable information;however,our findingsraise
some questions about the need to continuously monitor and im-
prove the effectiveness of HCV treatment in community-based
settings.27

There are limitations to our study. This is a retrospective study.
We were relying on information in the EHR for treatment initia-
tion.Wedidnothaveaccess todirectpharmacydataandrefills. It is
also possible that some individuals might have been tested or
treated at other facilities, including tertiary centers with access to
specialists, which might exaggerate the under-testing and under-
treatment seen in this study. Nevertheless, we had access to
primary care information on over 1.5 million individuals across
19 states overmultiple years andwe provide valuable information
on treatmentoutcomesatFQHCs.Wedidnothave informationon
the proportion of individuals who were referred to outside facili-
ties, but clinicians at FQHCs included in the analysis reported that
the majority of HCV-infected individuals were treated at their
primary care facilities. It was estimated that only approximately
5% of individuals were referred to tertiary care centers. Further-
more, as we determined substance use history by either ICD-9
codes or social history, we were not able to differentiate between
individuals who were actively using substances and those with a
remote history. According to current guidance, all persons who
inject drugs, either remote or currently active, should be evaluated
forHCVinfectionat leastonce,andpersonswhoareactivelyusing
drugs should be testedmore frequently. Therefore, our estimate of
under-testing amongpersonswith substance use disordersmaybe
conservative and the true gap in testingmay be larger.We also did
not have information on geographic location for individual sites.
Local variations could have impacted referral or insurance pat-
terns. In addition, as we did not have complete information to
calculateAPRI scores formany patientswhowere not treated,we
were not able to include fibrosis staging in the logistic regression
model. Nevertheless, there was no association between fibrosis
staging and treatment initiation in a sensitivity analysis including
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only patientswith complete information to calculateAPRI scores.
In addition, it is possible that our study might have missed HIV-
infected patients who are in care and who did not have documen-
tation of HIV serology testing in the EHR.
In conclusion, this study demonstrates that FQHCs are not

yet reaching their full potential as venues for achieving HCV
elimination goals. We show that testing and treatment have
been increasing, but that still only a small proportion of those
at highest risk for infection are being evaluated for HCV.
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