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Background. Hepatitis C virus (HCV) incidence has increased in the worsening opioid epidemic. We examined the HCV pre-
ventive efficacy of medication-assisted treatment (MAT), and geographic variation in HCV community viral load (CVL) and its
association with HCV incidence.

Methods. HCV incidence was directly measured in an open cohort of patients in a MAT program in New York City between
1 January 2013 and 31 December 2016. Area-level HCV CVL was calculated. Associations of individual-level factors, and of HCV
CVL, with HCV incidence were examined in separate analyses.

Results. Among 8352 patients, HCV prevalence was 48.7%. Among 2535 patients seronegative at first antibody test, HCV in-
cidence was 2.25/100 person-years of observation (PYO). Incidence was 6.70/100 PYO among those reporting main drug use by
injection. Female gender, drug injection, and lower MAT retention were significantly associated with higher incidence rate ratios.
Female gender, drug injection, and methadone doses <60 mg were independently associated with shorter time to HCV seroconver-

sion. HCV CVLs varied significantly by geographic area.
Conclusions.

HCV incidence was higher among those with lower MAT retention and was lower among those receiving higher

methadone doses, suggesting the need to ensure high MAT retention, adequate doses, and increased HCV prevention and treatment
engagement. HCV CVLs vary geographically and merit further study as predictors of HCV incidence.
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The current opioid epidemic has led to a rise in hepatitis C virus
(HCV) incidence by leading to an increase in drug injection
[1-3]. In the United States, HCV incident cases rose more than
300% from 2010 to 2015 [1, 3]. The current HCV epidemic is
occurring despite the availability of effective HCV primary pre-
vention and direct-acting antivirals agents (DAAs), which can
cure HCV infection in >95% of cases [4]. All-cause mortality
among those with HCV infection and HCV-related mortality
both remain high [5, 6].

High degrees of coverage of combined prevention with
medication-assisted treatment (MAT) (eg, methadone) for
opioid use disorders (OUDs), access to sterile syringes at
needle/syringe programs and pharmacies, and HCV treatment,
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what could be referred to as HCV “cure as prevention” (CasP),
will be essential for reducing HCV burden among people who
use drugs (PWUD) [7-10].

MAT reduces HCV risk through a reduction in the frequency
of drug injection [11]; current use of MAT reduces HCV ac-
quisition by 40%-60% [10, 12, 13]. MAT may be most effective
in preventing HCV when MAT engagement is continuous and
when doses are adequate [13-15]. However, MAT is a complex
intervention with significant geographic variation in coverage,
and the evidence base addressing potentially modifiable factors
likely to affect MAT’s HCV preventive efficacy (eg, dose, de-
grees of engagement) is incomplete [7, 13, 16-19].

Gaps in the implementation of combined evidence-based
programs for HCV prevention persist [9, 20-22]. More than
one-third of HCV infected people in New York City (NYC)
in 2015-2017 were undiagnosed, and fewer than one-third of
those infected received treatment [23, 24]. Furthermore, critical
gaps in MAT availability in relation to need persist; in 2015 in
the United States <9% of people received needed MAT [25-27].

Community viralload (CVL) isa construct that has been ap-
plied to human immunodeficiency virus (HIV) epidemiology
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[28-31]. HIV CVL is an aggregate measure of HIV viral loads
(VLs) of individuals in a program or area and has been shown
to be a valuable public health metric; studies have identified
geographic disparities in HIV CVL with higher mean HIV
CVLs in areas with higher poverty rates, and have found re-
ductions in HIV CVL to be associated with decreased HIV
incidence [28-31]. The magnitude of individual HIV VL in-
creases transmission risk associated with an exposure event
[32]. Studies of HIV CVL have explored a number of CVL
measures of greater or lesser inclusiveness; the former rely
on directly measured data, estimation, and imputation, while
the latter rely entirely on directly measured data among those
engaged in care and have been referred to as engaged-in-
care CVLs [33, 34]. Analogously, HCV transmission risk via
needlestick is directly correlated with HCV VL magnitude of
the source patient [35]. This suggests that HCV VL magni-
tude in a PWUD engaged in distributive sharing will increase
transmission risk per event and that the HCV CVL in an area
may be an important driver of HCV incidence and a useful
metric of the population-level impact of combined preven-
tion and CasP.

The availability of DA As has led to discussions of HCV elim-
ination [4]. The World Health Organization established a goal
of a 90% reduction in new HCV infections by 2030 [36]. Yet,
the anticipated beneficial impact of DAAs on HCV incidence
derives primarily from modeling, and direct evidence for their
impact on incidence is scarce [37]. In the absence of effective
population-level HCV prevention and CasP, the high preva-
lence of active, untreated HCV results in a high CVL, which
serves as a large HCV reservoir, increasing the probability of a
nonsterile injection episode with HCV contaminated injection
equipment [8]. Thus, accurate estimates of HCV incidence, op-
timization of the HCV preventive efficacy of MAT, and exam-
ination of the potential value of public health metrics, such as
HCV CVL, are critical to HCV control.

The objectives of this work were to calculate HCV preva-
lence, incidence, and engaged-in-care HCV CVL. We examined
the impact of methadone dose and of measures of MAT reten-
tion on HCV incidence. Furthermore, we examined geographic
variation in HCV CVL and the impact of area-level HCV CVL
on area-level HCV incidence.

METHODS

This study examined an observational retrospective open co-
hort of patients receiving MAT for OUDs in an opioid treat-
ment program (OTP) in NYC enrolled at any time between
1 January 2013 and 31 December 2016 [16, 38]. Patient data
were collected from electronic medical records and included
HCV antibody, HCV VL tests, and demographic information.
Patients were routinely offered opt-out HCV antibody testing at
program entry and annual evaluations, and were tested unless
they declined testing or were known to be antibody positive.

This research was approved by the institutional review boards
at Mount Sinai Health System and City University of New York.

Definitions

Outcomes of Interest

HCYV infection was defined as HCV antibody positivity. Patients
were included in HCV incidence calculations if they had >1
negative HCV antibody test during the study period followed
by 21 HCV antibody test; incident HCV was defined as a new
positive, after a previous negative, HCV antibody test.

We calculated HCV infection incidence rates (IRs), using
person-time of observation, presented as rates per 100 person-
years of observation (PYO), with 95% confidence intervals
(CIs). In incidence analyses, time zero was defined as the date
of first negative HCV antibody test. For those who did not se-
roconvert, person-time was the time between the first and last
documented negative HCV antibody test. For seroconverters,
the date of incident HCV infection was assigned at the mid-
point between the dates of the last observed negative and the
first observed positive HCV antibody test. We also calculated
incidence rate ratios (IRRs) using the Wald unconditional max-
imum likelihood estimation method (with 95% CIs).

Exposures of Interest

Demographic variables were measured at OTP admission if that
occurred during the study period, or at the first annual evalua-
tion during the study period if they had been admitted prior to
the study period. Methadone dose was calculated as the mean
of each patients daily dose during the study period, then di-
chotomized at 60 mg; this threshold was chosen based on data
that doses 260 mg are most effective in OUD relapse prevention
[39]. The degree of MAT engagement was measured both as (1)
a dichotomous variable, MAT engagement, reflecting whether
a patient was continuously enrolled in MAT or was enrolled,
discharged, and readmitted >1 time in the study period, and
(2) as a continuous variable, MAT retention, measuring the
total number of days enrolled in MAT during the study period.
Patients were considered as having a main route of drug use by
injection if any of their reported primary, secondary, or tertiary
drugs of choice were reported to be by injection.

CVL was calculated using data from patients who had >1
HCV VL test during the study period 2013-2016 and reflects
the mean of the sum of each patient’s most recent HCV VL test
in copies/mL with their standard deviations (SDs). CVLs were
calculated overall and for geographic area of residence using the
34 United Hospital Fund (UHF) ZIP code aggregations; we then
compared the HCV CVLs between different UHF areas [40].

Statistical Analysis

We assessed differences in first HCV antibody serostatus using
the x* test and examined factors associated with HCV anti-
body positivity in multivariate logistic regression. We calcu-
lated HCV prevalence, number of HCV seroconversions, IR
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and IRRs overall and by individual-level factors, and HCV
CVL overall, by individual-level factors, and by area. The pres-
ence of multicollinearity between variables was examined
by the variance inflation factor and in bivariate correlations;
multicollinearity was not identified.

Kaplan-Meier plots were drawn to depict the probability of
remaining HCV antibody negative during the study period,
overall and by main drug use by injection, gender, MAT en-
gagement, and methadone dose; we used the Mantel-Cox log-
rank test to examine differences in time to seroconversion. We
used univariate and multivariate Cox proportional hazards
regression to assess the relationship between time to HCV se-
roconversion and individual-level variables; associations are
presented as unadjusted hazard ratios (HRs) and adjusted HRs
(aHRs) with 95% Cls, respectively.

For all analyses, HCV CVLs were transformed to the log
scale; in the tables HCV CVLs are presented untransformed.
Relationships between individual-level factors and HCV CVL
were examined using the Kruskal-Wallis test; differences in
HCV CVL by UHF area were examined using Spearman cor-
relation coefficient. We then examined the relationship between
HCV CVL in UHF areas and HCV incidence among UHF areas
using a negative binomial regression where the count of sero-
conversions was the dependent variable and the natural log-
arithm of PYO functioned as an offset term in the model to
account for differences in time at risk across areas.

Analyses were conducted in R, and P values were reported as
statistically significant at a level of P < .05 [41].

RESULTS

There were a total of 8352 unique patients enrolled in the OTP
during the study period who received 21 HCV antibody test.
There were 4286 patients whose first HCV antibody test was
negative; 2535 of these patients received 21 subsequent HCV
antibody test; this subset of patients was assessed for incident
HCV (Figure 1). Patients who did and did not receive antibody
testing did not differ significantly; neither did those receiving
precisely 2 or >2 HCV antibody tests (data not shown). Overall
HCV prevalence was 48.7% (4066/8352; 95% CI, 47.6%-49.7%).
HCV prevalence among those reporting, and not reporting,
main drug use by injection was 70.5% and 35%, respectively
(Table 1).

In multivariate analyses, HCV antibody prevalence signifi-
cantly increased with age and was significantly higher among
those whose main drug use was by injection (aOR, 6.68 [95%
CI, 5.97-7.48]). Further, HCV prevalence was significantly
lower among non-Hispanic blacks than among non-Hispanic
whites (aOR, 0.83 [95% CI, .71-.98]) and was significantly
higher among Hispanics than among non-Hispanic whites
(aOR, 1.23 [95% CI, 1.08-1.41]) (Table 2).

One thousand nine patients received quantitative HCV VL
testing and contributed to the HCV CVL measures (Figure 1).

10864 unique patients
enrolled in the OTP

_| 2512 did not have any documented HCV

[

8352 patients with an
HCV antibody test

antibody testing

v
4066 patients HCV
antibody positive

v
4286 patients HCV
antibody negative

First HCV antibody test
contributing to HCV
prevalence measure

2535 patients received Repeat HCV antibody
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.............. l,-..-.--.-.-.--..-.....-..--.-.-.--.--.-.-..-.--.-.-.--.--..
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}

108 patients had incident
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\ 4 A

3082 patients did not
receive quantitative
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Figure 1.

1009 patients received
quantitative HCV viral load
testing

HCV quantitative viral load
lesting contributing to HCV
community viral load measure

Consolidated Standards of Reporting Trials (CONSORT) diagram of study population and hepatitis C virus measures of interest. Abbreviations: HCV, hepatitis C
virus; OTP, opioid treatment program.
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standard deviation; UL, upper limit.

#Numbers in the columns labeled “No." reflect those with data available. Missing data were <3%; no multicollinearity identified.
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sz test for categorical variables and Wilcoxon test for continuous variables; comparison was between those HCV antibody positive and HCV antibody negative; values in bold were statistically significant based on a priori P value determination of < .05.

9These individual-level characteristics were not included in the multivariate logistic regression model of HCV serostatus as they include data from the time period after the baseline assessment of serostatus.

There were 108 seroconversions during 4859 PYO; 2.5%
(95% CI, 2.1%-3.0%) had seroconverted by the end of the study
period. Median person-years contributed were 1.98 years (25th,
75th percentiles: 1.05, 2.37 years). HCV incidence in the overall
cohort was 2.25/100 PYO (95% CI, 1.82-2.68); incidence was
6.70/100 PYO (95% CI, 5.10-8.78) and 2.89/100 PYO (95% CI,
2.08-3.91) among those reporting main drug use by injection
and women, respectively. Lower MAT retention was signifi-
cantly associated with higher HCV incidence rate ratios (IRR,
1.01 [95% CI, 1.00-1.02], P = .03). HCV incidence was signif-
icantly higher among those whose main drug use was by in-
jection (IRR, 5.2 [95% CI, 3.56-7.58]) and for females (IRR,
1.49 [95% CI, 1.02-2.20]). Incidence was slightly higher among
those whose methadone doses were <60 mg compared to those
with doses 260 mg (IRR, 1.44 [95% CI, .97-2.13]). IRs and IRRs
did not differ significantly by race/ethnicity (Table 2).

Figure 2 presents the Kaplan-Meier curves and Mantel-Cox
log-rank tests for time to HCV seroconversion by gender, meth-
adone dose, and MAT engagement, and main drug use by drug
injection. After 4 years of follow-up, >20% of patients reporting
main drug use by injection had acquired HCV infection com-
pared to <2% of those not reporting main drug use by injection
(HR, 5.11 [95% CI, 3.50-7.46]) (Figure 2A, Table 3).

In our multivariate Cox proportional hazards model control-
ling for individual-level characteristics, female sex (aHR, 1.52
[95% CI, 1.03-2.23]), main drug use by injection (aHR, 5.98
[95% CI, 3.98-8.98]), and doses <60 mg (aHR, 1.52 [95% CI,
1.03-2.24]) all were independently associated with shorter time
to HCV seroconversion. Lower MAT retention was slightly as-
sociated with a longer time to HCV seroconversion (aHR, 1.01
[95% CI, 1.00-1.02]) (Table 3).

The overall mean HCV CVL was 3 583 742.9 copies/mL (SD,
6 133 314 copies/mL). Mean HCV CVL increased with patient
age (P = .005). Non-Hispanic blacks had a higher mean CVL
than non-Hispanic whites and than all others, but not signifi-
cantly so and with a very large SD. UHF level HCV incidence
rates ranged from 0.00/100 PYO (95% CI, .00-.03) to 9.89/100
PYO (95% CI, 1.20-35.73) (data not shown). HCV CVLs varied
significantly by UHF area (Spearman R = -0.44; P = .008)
(Table 4).

In negative binomial regression analysis examining the re-
lationship between area-level HCV CVL and area-level HCV
incidence rates, the HCV IRR associated with a 1log,  increase
in HCV CVL was 2.72 (95% CI, .77-11.13; P = .147).

DISCUSSION

We identified an HCV incidence rate of 6.7/100 PYOs among
those in MAT whose main drug use was by injection. This rate
is lower than incidence rates often observed in out-of-treatment
or recently treated PWUD [10, 13, 14, 22]. In our study, fe-
male sex was associated both with higher HCV incidence rates
and shorter time to HCV seroconversion, corroborating other
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Figure 2. Kaplan—Meier time to hepatitis C virus seroconversion, for injection drug use (4), gender (B), methadone dose (C), and dichotomous medication-assisted treat-
ment engagement (0). Abbreviations: HCV, hepatitis C virus; MAT, medication-assisted treatment.

emerging data [42, 43]; in a recent study that controlled for indi-
vidual risk behaviors, females were found to have a higher HCV
incidence, higher IRR, and a shorter time to HCV seroconver-
sion, suggesting that some combination of biologic, social, and
structural factors may contribute to an increased risk among fe-
males [42, 44]. We found that non-Hispanic blacks had a lower
HCV prevalence and Hispanics had a higher HCV prevalence

than non-Hispanic whites but that incidence and IRRs did not
differ significantly by race/ethnicity. These observations merit
further study and likely merit focused interventions to address
race/ethnicity disparities in HCV prevalence and gender dis-
parities in HCV incidence.

Our data demonstrate that PWUD who do not report that
injection is among their main routes of drug use have HCV
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Table 4. Hepatitis C Virus Community Viral Load and Univariate Associations for Patients in an Opioid Treatment Program in New York City, 2013-2016

Individual-Level Characteristics® No. (%) Mean CVL CVL SD PValue®
Overall 1009 (100) 3583 742.9 6133314 NA
Age, y .005
18-24 22 (2.2) 2 057 538 3651 791
25-34 98 9.7) 2822991 4057 202
35-44 175 (173) 3162 512 4550 681
45-54 341 (33.8) 3809 692 6 341 650
55-64 333 (33.0) 3969 522 5450 024
>65 38 (3.8) 2932791 3530230
Race/ethnicity .09
Non-Hispanic white 252 (25.0) 3549 630 5253 802
Hispanic 435 (43.1) 3174 546 4351 025
Non-Hispanic black 254 (25.2) 4085 511 7082 772
Other 66 (6.5) 4 463 736 5679 993
Gender .50
Male 765 (75.8) 3551 500 5 397 5b5
Female 242 (24.0) 3681253 5462 181
Employment A7
Employed 133 (13.2) 4714177 6 391 286
Unemployed 874 (86.6) 2717 093 2 320 797
Veteran status 48
Veteran 64 6.3) 3477 293 7 831 622
Not a veteran 943 (93.5) 5135516 5205 816
Insurance payor 13
Medicaid 666 (66.0) 3687 084 5630 153
Other 102 (10.1) 10 035 246 7 386 687
Self-pay 239 (23.7) 2 764 247 3617 036
Education 79
Less than HS 395 (39.1) 3517 2565 4710 260
HS diploma or GED 395 (39.1) 3492 736 5614 784
Higher education beyond HS 204 (20.2) 3815818 5990 518
Unknown 13 (1.3) 4645 185 8423 787
Reported main drug use by injection .16
Yes 544 (563.9) 3441 366 5 055 684
No 463 (45.9) 3748 720 5820 709
Methadone dose, mg .57
=60 603 (59.8) 3666 703 5433 123
<60 398 (39.4) 3468 724 5407 571
MAT engagement 16
Continuous engagement in MAT 649 (64.3) 3866 577 5963 782
Interrupted engagement in MAT 358 (35.5) 3068 023 4 301 752

Abbreviations: CVL, community viral load; GED, graduate equivalent degree; HS, high school; MAT, medication-assisted treatment; NA, not applicable; SD, standard deviation.

“The numbers in the column labeled No. reflect those with data available. Missing data were <3%; no multicollinearity identified.

°P value by Kruskal-Wallis test and hepatitis C virus CVL to the log base 10 was used in analyses, values in bold were statistically significant based on P < .05.

incidence rates higher than the general population. The HCV
incidence observed was many fold higher than the 1 per 100 000
population HCV incidence observed in the United States in
2016 [45]. Furthermore, HCV prevalence among those not re-
porting main drug use by injection was 35%, >10-fold higher
than the 3.25% prevalence observed in the baby boomer birth
cohort [46]. The 1.3/100 PYO incidence of HCV we observed
among those whose main drug use was not by injection may
reflect either that these patients did inject nonsterilely (without
themselves considering injection one of their main routes of
drug use), or may reflect other modes of transmission such

as use of contaminated noninjection drug use equipment or
sex with blood present [38]. This highlights the importance of
MAT to reduce HCV incidence among those with OUDs, both
among those who do inject (to reduce injection frequency) and
who do not inject (to prevent transitions to injection) and the
importance of HCV testing among PWUD regardless of re-
ported route of use.

Our work contributes to the limited literature examining
the impact of continuous MAT engagement during follow-up
for HCV incidence [10]. While measures reflecting duration
of lifetime injection may be most relevant for HCV prevalence
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and measures reflecting recent injection (eg, ever in the past
6 months) may best reflect current HCV injection risk, individ-
uals transition between periods of injection and noninjection
use. In fact, “reverse transitions” from injection to noninjection
drug use have been adopted by some PWUD as a means of
harm reduction, and such reverse transitions have been associ-
ated with decreases in HCV incidence [47].

The HCV incidence rates identified in our study reflect in-
cidence among patients enrolled in MAT and receiving re-
peated HCV testing; HCV incidence may have been higher in
the absence of MAT. Nonetheless, our approach of examining
incidence based on the first negative HCV test while enrolled
in MAT allows an examination of the potential impact of spe-
cific MAT factors: methadone dose, and MAT engagement and
retention. Our finding that methadone doses of <60 mg were
significantly associated with a shorter time to HCV serocon-
version adds to the existing but modest literature identifying
this association [15, 39, 48]. This highlights the importance not
only of expanding MAT access but also in ensuring high-quality
MAT through provision of adequate doses.

Studies examining HCV incidence as a function of degree
of MAT retention as a continuous variable are scarce. A recent
Cochrane review identified that most studies of the impact of
MAT on HCV incidence examined a variable of “current” MAT
use; some used a definition of “ever” having been in MAT [10].
We found that the more days a patient was not retained in MAT,
the higher the risk for HCV seroconversion, and that more days
not retained in MAT was slightly associated with shorter time
to HCV seroconversion; these data add support to the growing
evidence base suggesting that efforts to improve not only ac-
cess to MAT but also greater MAT retention (ie, increasing the
days that an individual is retained in MAT) will be important to
HCV control [7, 12, 14, 48].

While these data are derived from patients receiving MAT for
OUDs, they were mostly not in HCV care. One of the major fac-
tors contributing to the lesser population-level impact of com-
bined prevention on HCV control (compared to HIV control)
is that while that HIV treatment was made available at public
health scale, the same has not yet been fully accomplished for
HCV treatment [37, 49].

Our study contributes to the literature by applying the CVL
construct to HCV epidemiology and by examining area-level
variations in HCV CVL and its association with area-level HCV
incidence [28, 31]. We found that HCV CVL varied signifi-
cantly among UHF areas. Geographic variation in HCV CVL
has also been recently reported in Houston, Texas [19]. These
data suggest that measures of HCV CVL may be valuable in ge-
ographically focusing both harm reduction and CasP efforts to
achieve HCV control. Our study also found that for each 1 log |
increase in HCV CVL, the HCV incidence rate was expected
to be multiplied by about 2.7, although this association was not
statistically significant. Our data are consistent with the general

inference that the CVL in an area may contribute to incidence
by increasing the risk associated with any single nonsterile in-
jection event. As acute HCV infection and HCV incidence are
difficult to identify and measure directly, if HCV CVL were
found to be a valid predictor of incidence it would be a valuable
metric for HCV control efforts. Furthermore, since individuals
remain HCV antibody positive after treatment and cure, met-
rics reflecting active HCV infection, such as CVL, may assume
increasing importance as CasP is increasingly implemented.
Our findings, and these considerations, suggest the importance
of further research using datasets examining a greater number
of geographic areas and more person-time, as well as possible
refinements in how HCV CVL is measured, including more in-
clusive HCV CVL measures, to assess the potential value of the
HCV CVL concept more precisely [34].

This study has limitations that must be noted. Analyses were
of PWUD in MAT in OTP who may differ from those not in
OTP, thereby limiting generalizability. Analyses were con-
ducted among those who received HCV antibody testing; while
it is plausible that those tested may have differed from those
untested, we did not identify differences between these groups.

Our incidence analyses examining the impact of MAT did
not adjust for access to sterile syringes through needle/syringe
programs or pharmacies as individual-level data on patients’
sterile syringe use were unavailable; however, the OTP studied
was in NYC, an area of high sterile syringe access.

Our CVL analyses were limited by the modest number of ge-
ographic areas, of incident infections, by modest person-time,
and by use of a CVL measure relying exclusively on directly
measured data and which therefore may not fully reflect OTP
patients who were not fully tested or other PWUD who may be
linked to OTP patients through risk networks; more inclusive
CVL measures that utilize both directly measured data and esti-
mation and imputation merit further study [34]. A more refined
measure of CVL could also reflect the aggregate of both indi-
vidual VLs and individual degree of distributive risk behavior.

Strengths of this work included the use of longitudinal data to
directly calculate incidence, assessment of the impact of meth-
adone dose and MAT retention on the HCV preventive efficacy
of MAT, examination of sex disparities in HCV incidence, as-
sessment of incidence among those whose main drug use was
not by injection, and the examination of geographic variation in
HCV CVL and the impact of area-level HCV CVL on area-level
HCV incidence.

CONCLUSIONS

The worsening HCV epidemic causes significant morbidity and
mortality despite the availability of known primary prevention
and highly efficacious HCV treatment that can result in cure.
The incidence rates observed in our study support recom-
mendations for annual HCV testing of all those in MAT, not
only of those who report injecting drugs [50]. Interventions (at

HCV Incidence Among PWUD in MAT in NYC « JID 2020:222 (Suppl5) « S331



individual-, provider-, program-, and policy levels) to ensure ad-
equate methadone dosing and enhanced MAT engagement and
retention and, when relevant, to link MAT patients to sources
of sterile syringes for primary HCV prevention, may be valu-
able strategies to enhance HCV control [7, 8, 10, 12, 17, 18]. The
finding that HCV IRRs and time to seroconversion were shorter
among females suggests that further studies of, and efforts to ad-
dress, these disparities are needed. HCV CVLs vary geographi-
cally, suggesting a need to geographically focus prevention and
treatment efforts. Further study of potential racial/ethnic and
gender disparities in HCV prevalence and HCV CVL are war-
ranted. HCV CVLs merit further study as predictors of HCV in-
cidence and as metrics of HCV prevention and treatment efforts.

The large reservoir of chronically infected persons and cur-
rent HCV incidence rates reinforce the need for vigorous efforts
to expand MAT access and ensure appropriate doses, contin-
uous engagement, and improved retention and the need to ex-
pand and geographically focus HCV prevention and treatment
to achieve HCV CasP and HCV control.
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