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Background. Young people who inject drugs (PWID) have high hepatitis C virus (HCV) incidence and low treatment initiation
rates. Novel, simplified care models need to be developed to engage, treat, and cure hard-to-reach patient populations, such as
young PWID. We present final data from the randomized pilot clinical trial “HCV-Seek Test and Rapid Treatment” for curing
HCV in young PWID.

Methods. Participants were recruited from the community and eligible if they were 18–29 years of age, HCV antibody-positive,
treatment naive, and had injected drugs in the past 30 days. Participants were randomized 1:1 to “Rapid Treatment or Usual Care”.
Participants randomized to Rapid Treatment received same-day medical evaluation, confirmatory and baseline laboratory testing,
and a 7-day starter pack of sofosbuvir/velpatasvir at a syringe service program (SSP). Participants in “Usual Care” received same-day
HCV confirmatory testing at the SSP and, if positive, facilitated referral to local providers. The primary endpoint was sustained
virologic response at 12 weeks (SVR12) in HCV ribonucleic acid (RNA)+ participant.

Results. Forty-seven HCV antibody-positive participants were enrolled, and 25 participants had confirmed HCV and were
included in the modified intention to treat analysis, with 9 of 14 (64%) of the Rapid Treatment arm and 1 of 11 (9.1%) of the
Usual Care arm achieving a confirmed SVR12 (P= .01).

Conclusions. Among young HCV RNA+ PWID, significantly higher rates of cure were achieved using the Rapid Treatment
model compared with facilitated referral. Providing easy access to HCV treatment for young PWID in low-threshold settings
and initiating HCV treatment quickly appears to be a promising strategy for treating this hard-to-reach population.
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The United States has been experiencing an injection drug use
epidemic among young people for over a decade. Between 2002
and 2013, heroin use in the United States increased by 63%,
with the largest increase (109%) in individuals aged 18–25
[1]. The rise in injection drug use has been accompanied by in-
creases in incident hepatitis C virus (HCV) infection, as cases of
acute HCVmore than doubled between 2012 and 2019, and in-
creased 8-fold among people age 20–29 [2].

The development of direct-acting antivirals (DAAs) with
high efficacy and tolerability has revolutionized treatment of

HCV [3, 4], leading to discussion of HCV elimination at both
national and state levels [5, 6]. Complicating HCV elimination
efforts are the concentration of infections in people who inject
drugs (PWID) [7]. People who inject drugs face multiple
barriers to successful treatment including mistrust within the
medical system, explicit sobriety requirements from insurers,
and a lengthy prior authorization process, which necessitates
extensive medical workup before initiating treatment [8–10].
As a result, studies have consistently demonstrated low rates
of HCV treatment engagement and treatment initiation in
PWID [11–13]. Engaging and treating HCV in young PWID
is further complicated by the common reluctance of this popu-
lation to prioritize an infection that is unlikely to affect them for
more than a decade [14]. Despite the difficulties of engaging
PWID in HCV care, numerous studies have demonstrated
PWID achieve high rates of sustained virologic response at
12 weeks (SVR12) [15, 16].
Overcoming the barriers to treat young PWID is essential:

DAA therapy among young PWID has the potential to prevent
incident infections, thereby reducing transmission, and poten-
tially eliminate HCV spread entirely [17–19]. High rates of
HCV treatment engagement of young PWID will not be
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possible without aggressively addressing barriers that compli-
cate the treatment cascade and reducing the delay between
HCV confirmation and treatment initiation. Programs need
to reassess the need for extensive pretreatment laboratory
testing that may require multiple visits, subjective treatment
“readiness” assessments that may lead to delays or refusals to
prescribe treatment, and lengthy insurance prior authorization
process. To this end, simplified treatment modalities with
minimal on treatment monitoring have been studied and
implemented [20, 21]. We hypothesized that incorporating
those strategies with rapid treatment initiation, and colocating
care in a convenient low-threshold setting, could improve
engagement and outcomes.

Our pilot randomized trial examined the safety, feasibility,
and effectiveness of a rapid-treatment intervention co-located
in a syringe service program (SSP), called HCV Seek, Test
and Rapid Treatment (ST&RT), in young PWID.

METHODS

The ST&RT study is a randomized, open-label, pilot clinical
trial comparing a Rapid Treatment model of HCV care deliv-
ered at an SSP to facilitated referral for HCV-infected PWID
between ages 18 and 29. Participants who tested positive for
HCV on rapid antibody testing were enrolled, had baseline lab-
oratory tests drawn, and were randomized to either (1) Rapid
Treatment initiation of the US Food and Drug
Administration-approved fixed-dose pan-genotypic combina-
tion of sofosbuvir 400 mg and velpatasvir 100 mg with follow-
up and medical monitoring at a community-based SSP or
(2) Usual Care with onsite HCV care coordination at the SSP
and referral to local HCV treatment providers.

Participants and Setting

Potential participants were referred to the ST&RT study from
the Staying Safe Study [22], a community-based study recruit-
ing young PWID to educational training intervention to
prevent incident HCV infection. Screening for Staying Safe
included rapid HCV antibody testing. Those who tested HCV
antibody-positive were ineligible for the Staying Safe Study
and were offered referral to the ST&RT study. The ST&RT
research team evaluated the young PWID for eligibility, then
consented and enrolled participants onsite. Eligible HCV
antibody-positive participants were 18 to 29 years of age, spoke
English, reported at least 1 illicit drug injection within the prior
30 days, and were HCV treatment naive. Pregnant women, in-
dividuals with known human immunodeficiency virus (HIV)
or advanced liver disease (decompensated cirrhosis or hepato-
cellular carcinoma), and those currently engaged in hepatitis C
treatment (defined as having at least 2 medical visits with a
hepatitis C treatment provider in the last 6 months) were ex-
cluded. The study took place in New York City. Initial medical

evaluations occurred within the Lower East Side Harm
Reduction Center (LESHRC), a syringe service program,
whereas research visits occurred either at the LESHRC, a
satellite research office a short walk away, or over the phone
(follow-up visits only).
The LESHRC site is a culturally diverse, community-based,

nonprofit organization whose mission is to reduce the spread
of HIV, HCV, and other drug-related harm among PWID
and the community located in the Lower East Side of
Manhattan in New York City. The site is a New York State
Department of Health-authorized SSP offering services includ-
ing injection equipment distribution, overdose prevention
training and medication, onsite access to buprenorphine pro-
viders, HIV and HCV screening and treatment referral, case
management, and other harm reduction services.

Study Design

After signing an informed consent, enrolled participants un-
derwent a baseline questionnaire, after which participants
were randomized 1:1 to either the Rapid Treatment or Usual
Care arm. Participants randomized to either arm had HCV ri-
bonucleic acid (RNA) confirmatory testing drawn on site
(Figure 1).

Rapid Treatment Arm (Intervention)

In addition to onsite, same-day blood draw for HCV confirma-
tory testing, on the day of enrollment participants randomized
to the Rapid Treatment arm had (1) an initial medical
evaluation for HCV treatment with a HCV clinician,
(2) standard-of-care baseline HCV laboratory testing including
complete blood count, comprehensive metabolic panel, HCV
genotype testing, hepatitis B serology, HIV antibody testing,
and pregnancy testing (when applicable), and (3) were given
a 1-week “Starter-Pack” (7-day supply) of pan-genotypic sofos-
buvir 400 mg/velpatasvir 100 mg with instructions to not initi-
ate therapy until contacted with their confirmatory results.
Patient whose HCV RNA confirmatory testing returned
positive were contacted and encouraged to start sofosbuvir/
velpatasvir. Recommendation to initiate therapy occurred be-
fore HCV genotyping resulted. Patients whose HCV confirma-
tory testing was negative were told not to initiate therapy and
instructed to return their Starter-Pack of medication. For those
who initiated therapy, arrangements were made to dispense the
rest of the study medication to complete the recommended
12-week course [20]. Study medications were packaged as
subsequent 21-day and 56-day supplies, but flexible pickup
and delivery arrangements were available, including weekly
medication pickup at the syringe service program. Follow-up
clinical laboratory testing was scheduled at 4 weeks of therapy
(on-treatment monitoring and pick-up of final 56-day supply
of sofosbuvir/velpatasvir), at end-of-treatment (research week
12), at 12 weeks posttreatment completion (sustained virologic
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Figure 1. Treatment model schematic, Usual Care, and Rapid Treatment Arms. Ab, antibody; CBC, complete blood count; CMP, comprehensive metabolic panel; DAA,
direct-acting antiviral; EOT, end of treatment; Fib-4, Fibrosis-4; Geno, genotype; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; Lab, lab-
oratory; RNA, ribonucleic acid.

Rapid HCV Treatment in Young PWID • OFID • 3



response testing). All clinical visits (baseline and follow-up) oc-
curred at the LESHRC, and staffing consisted of an HCV clini-
cian (2 days per week) and a Rapid Treatment arm care
coordinator who had phlebotomy training (3 days per week).
When participants were unable to present for on-treatment
laboratory testing, Rapid Treatment arm clinical staff priori-
tized getting “meds-in-hands” of the participants by whatever
means, such as flexible pick-up dates or delivery from clinical
staff (public transportation, bike, or scooter) to patients’
homes/desired location, to avoid gaps in medication treatment.
Participants started on DAA therapy were encouraged to par-
take in a reinfection prevention training session, adapted
from the Staying Safe HCV prevention intervention [23].

Usual Care (Control)

Usual Care participants were referred to the HCV patient nav-
igator onsite within the SSP who was funded through the
New York City Department of Health and Mental Hygiene,
Check Hep C program [24] before HCV RNA test results.
The Check Hep C program provides HCV RNA+ individuals
supportive services, linkage to HCV care, accompaniment to
medical appointments, adherence support, and medication ac-
cess support at no cost. This program was already operational
at the LESHRC site at the time of our study and had no relation-
ship to the study intervention. Hepatitis C virus RNA results
were conveyed to Usual Care participants either over the phone
or in-person by study staff with results provided to Check Hep
C navigators. The Check Hep C HCV patient navigator subse-
quently worked with participants to facilitate linkage and en-
gagement in care at surrounding hospital-, clinic-, and/or
harm reduction-based HCV treatment programs.

Study Assessment and Compensation

Research visits were conducted at baseline, 3, 6, 9, and 12
months by nonclinical research staff. Participants completed
questionnaires eliciting sociodemographic characteristics, cur-
rent and past injection and noninjection drug use, substance
use disorder treatment, HIV andHCV risk behavior, healthcare
utilization, and hepatitis C treatment linkage. In addition, HCV
RNA and HIV antibody testing was conducted in all partici-
pants at each quarterly research visit. All laboratory testing in
both arms, and medication (sofosbuvir/velpatasvir) provided
to the Rapid Treatment arm, were paid for through the research
study. Participants were compensated $60 per visit in both
arms for quarterly research visits through 12 months.
Participants were not compensated for engaging in clinical
care or starting HCV treatment.

Study Outcomes

The primary outcome of the study was the percentage of partic-
ipants achieving an SVR12 with treatment within 12 months of
study enrollment. Patients who failed to complete at least 1 of

the final 2 quarterly research visits (at 9 and 12 months) were
considered lost to follow-up unless they already had a con-
firmed SVR12. Secondary outcomes included achievement of
steps along the HCV treatment cascade including referral to
HCV clinician, attendance of a clinical visit, completion of
baseline laboratory testing, DAA treatment initiation, and
cure. An additional secondary outcome included time to treat-
ment initiation. Attendance of clinical visit was defined as pre-
senting to a single visit with a HCV treatment provider, and
HCV treatment initiation was defined as participant self-
reporting ingestion of at least 1 dose of DAA therapy.

Statistical Analysis

A sample size of 54 HCV RNA+ young PWID was sought to be
able to detect a statistically significant difference at the alpha
level of .05 if 78% of Rapid Treatment arm participants and
41% of Usual Care arm participants achieved SVR12 with
80% power. Participant’s baseline characteristics and outcomes
were reported as frequencies with percentages or means with
standard deviations. Comparisons between the study arms
were analyzed with use of χ2, Fisher’s exact, or Wilcoxon
ranked-sum tests where appropriate.
All analyses were performed in a modified intention-to-treat

population where participants who were HCV RNA− at base-
line were not analyzed for HCV-treatment outcomes, but all
HCV RNA+ individuals were analyzed with the group in which
they were randomized. The 95% confidence intervals (CIs)
were obtained using 2-sided t test, with a P values of .05 or
less were considered statistically significant. Kaplan-Meier
curve and hazard ratio (HR) were used to compare the time
to treatment initiation and time to sustained virologic response
in the 2 study arms. Analysis was performed using SPSS
version 25.

Patient Consent

All participants provided written informed consent, and the
study was conducted in accordance with Good Clinical
Practice and the ethical principles that originated in the
Declaration of Helsinki. The study design was approved by
theWeill Cornell Medicine and NYU School of Medicine insti-
tutional review boards.

RESULTS

Between March 2018 and March 2020, 47 HCV antibody-
positive young PWID were screened for eligibility, 39 partici-
pants of which were eligible, enrolled, underwent randomiza-
tion (19 to Rapid Treatment arm and 20 to Usual Care arm).
Enrollment was terminated early due restrictions on in-person
research during the first wave of severe acute respiratory syn-
drome coronavirus 2 in New York City during the Spring of
2020. Of those enrolled, 13 participants were HCV RNA−,
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and 1 participant was found to be HCV treatment experienced
and excluded postrandomization. Twenty-five participants (14
Rapid Treatment arm and 11 Usual Care arm) were included in
the modified intention-to-treat analysis. Overall, the 2 arms
were balanced with regards to baseline characteristics
(Table 1). In the Rapid Treatment arm, 7 (50%) of the partici-
pants had genotype 1 virus, the mean Fibrosis-4 was 0.53
(range, 0.12–3.70), and no patients were coinfected with hepa-
titis B (Supplementary Table).

The percentage of participants achieving SVR12 within 1
year of study enrollment was significantly higher in the Rapid
Treatment arm (64.3%) compared with the Usual Care arm
(9.1%) (Table 2). Of the 4 Rapid Treatment arm participants
who did not have SVR12 or confirmed treatment failure, 1 de-
cided against treatment, 1 was incarcerated within 1 week and
remained incarcerated for the remainder of the study period,
and 2 had an on-treatment response (viral load undetectable)
and completed therapy but did not return for SVR12 testing
(Supplementary Figure). There were no severe adverse effects
in either arm.

The percentage of participants who advanced along the care
cascade was significantly higher at each step for the Rapid

Treatment arm compared with the Usual Care arm from initial
HCV clinical visit (14 of 14 [100%] versus 5 of 11 [45.4%], P,
.05), completion of baseline laboratory testing (14 of 14 [100%]
versus 5 of 11 [45.5%], P, .05), treatment initiation (13 of 14

Table 1. Baseline Characteristics of Study Participants

Characteristic

Baseline Baseline Baseline
RNA-Positive Rapid Treatment RNA-Positive Usual Care RNA Negative Full Sample

(n= 14) (n=11) (n=13) (n=38)

Mean age in years (SD) 26.07 (3.54) 25.36 (2.66) 26.92 (2.87) 26.16 (3.06)

Female gender 3 (21.4%) 3 (27.3%) 4 (30.8%) 10 (26.3%)

Race/ethnicity

Non-Hispanic white 6 (42.9%) 6 (54.5%) 9 (30.8%) 21 (55.3%)

Non-Hispanic black 1 (7.1%) 0 (0.0%) 0 (0.0%) 1 (2.6%)

Hispanic 6 (42.9%) 3 (27.3%) 4 (30.8%) 13 (34.2%)

Other 1 (7.1%) 2 (18.2%) 0 (0.0%) 3 (7.9%)

Homeless, ever in last 90 days 2 (14.3%) 4 (36.4%) 7 (53.8%) 13 (34.2%)

Insurance

Public Insurance, Medicaid, or Medicare 12 (85.7%) 11 (100.0%) 11 (84.6%) 34 (89.5%)

Commercial insurance 0 (0%) 0 (0%) 0 (0.0%) 0 (0%)

Uninsured 2 (14.3%) 0 (0.0%) 2 (15.4%) 4 (10.5%)

Recent incarceration, last 90 days 3 (21.4%) 2 (18.2%) 0 (0.0%) 5 (13.2%)

Injection days in last 30 says, mean (SD) 18.21 (11.64) 16.91 (13.48) 17.08 (11.91) 17.45 (11.96)

Medication for opioid use disorder, last 90 days 7 (50.0%) 6 (54.5%)

Methadone 6 (42.9%) 6 (54.5%) 8 (61.5%) 20 (52.6%)

Buprenorphine 1 (7.1%) 0 (0.0%) 0 (0.0%) 1 (2.6%)

Drug injection, past 90 days

Heroin 14 (100.0%) 10 (90.9%) 13 (100.0%) 37 (97.4%)

Cocaine/crack 9 (64.3%) 4 (36.4%) 9 (69.2%) 22 (57.9%)

Fentanyl 7 (50.0%) 2 (18.2%) 6 (46.2%) 15 (39.5%)

Methamphetamine 1 (7.1%) 2 (18.2%) 0 (0.0%) 3 (7.9%)

Speedball (heroin and cocaine) 6 (42.9%) 3 (27.3%) 5 (38.5%) 14 (36.8%)

Other 0 (0.0%) 1 (9.1%) 2 (15.4%) 3 (7.9%)

Previously known HCV positive status 8 (57.1%) 6 (54.5%) 5 (38.5%) 19 (50.0%)

Previously sought HCV care, self-report 4 (28.6%) 3 (27.3%) 2 (15.4%) 9 (23.7%)

Abbreviations: HCV, hepatitis C virus; RNA, ribonucleic acid; SD, standard deviation.

Table 2. Clinical Outcomes at 12 Months in the Rapid Treatment and
Usual Care Arms

Rapid Treatment
(n= 14)

Usual Care
(n= 11) P Value

SVR achieved during study by 12 months (intention-to-treat)

Yes 9 (64.3%) 1 (9.1%) .01

No 5 (35.7%) 10 (90.9%)

Continued viremia 2 10

Pending viral load testing 3a 0

Clinical outcome of those who
initiated DAA therapy (n= 13) (n=3)

SVR 9/13 (69.2%) 1/3 (33.3%) .52

Treatment failure 1/13 (7.7%) 2/3 (66.7%) .07

Unknown 3/13 (23.1%)a 0/3 (0.0%)

Abbreviations: DAA, direct-acting antiviral; SVR, sustained virologic response.
aOne patient incarcerated within 7 days of initiating DAA therapy (remained incarcerated
through remainder of study window); 2 patients without SVR12 testing, both of whom
had undetectable viral load on treatment and confirmed treatment completion.
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[92.9%] versus 3 of 11 [27.3%], P, .05), and treatment complet-
ed (12 of 14 [85.7%] versus 1 of 11 [9.1%], P, .05) (Figure 2). Of
those who initiated, treatment completion was achieved in 12 of
13 (92.3%) of the Rapid Treatment arm compared with 1 of 3
(33.3%) in the Usual Care arm. Of the participants who initiated
DAA therapy, treatment failure (defined as a detectable HCV
RNA occurring after treatment completion, but before 12 weeks
posttreatment) was seen in 1 of 13 (7.7%) of the Rapid
Treatment arm and 2 of 3 (66.7%) in the Usual Care arm.

The median time from enrollment to treatment initiation
was significantly faster in the Rapid Treatment arm 5 days
(range, 3–89 days) versus 192 days (range, 42–224 days) in
the Usual Care arm (HR= 9.58; 95% CI, 1.17 to 78.22)
(Figure 3). In the Rapid Treatment arm, the median time

from resulted positive RNA test to treatment initiation was 1
day (range, 0–81 days).

DISCUSSION

This study demonstrates evidence in support of a rapid-,
simplified-HCV diagnosis and treatment initiation model in
low-threshold settings to better engage young people who in-
ject drugs. Same day medical evaluation, and rapid direct anti-
viral therapy initiation upon HCV RNA confirmation was well
accepted and resulted in significantly higher rates of treatment
initiation and cure in the Rapid Treatment arm than in the ac-
tive control arm of patient navigation.
The Rapid Treatment HCV treatment model used a stream-

lined approach focused on treating a communicable disease as
soon as the diagnosis is made, expanding on care delivery mod-
els used in other infections such as gonorrhea, chlamydia, syph-
ilis, andHIV [25]. In the study, participants were able to initiate
HCV DAA therapy as fast as within 3 days of engagement, de-
layed only by the turnaround time of commercial laboratory
HCV RNA testing. The time from treatment engagement to
DAA treatment initiation could be further shortened (poten-
tially to same-day) with the incorporation of point-of-care
HCV RNA or antigen testing, or a faster turnaround for
laboratory-based HCV RNA testing, but neither was available
in the United States at the time of this study.
We did not observe an increased risk of treatment failure in the

Rapid Treatment arm. A potential reason for this was the deliber-
ate prioritization of the Rapid Treatment arm of getting

Figure 2. Hepatitis C virus (HCV) care cascade by treatment strategy. Labs, lab-
oratory tests; RNA, ribonucleic acid; SVR, sustained virologic response.

Figure 3. Time to treatment initiation among participants by treatment strategy.
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subsequent weeks of DAA therapy in the hands of participants re-
sulting in high treatment completion rates (12 of 13 participants).
The high rates of treatment completion are important given the
potential concern that Rapid Treatment could lead to low rates
of treatment completion and subsequent development ofHCV re-
sistance. It is unfortunate that we did not collect robust data on
medication adherence or the frequency, or site, in which medica-
tion was distributed (onsite pick at the SSP versus delivery to pa-
tient). However, the focus on meds-in-hands in the Rapid
Treatment arm probably contrasted with the Usual Care model,
which often relies on specialty pharmacies arranging multiple de-
liveries of DAA therapy to patients, even those who lack reliable
phone service or homes to which to deliver [26].

There are several limits to the generalizability of this study.
First, sofosbuvir/velpatasvir and laboratory testing was provid-
ed by the study for the intervention arm, alleviating barriers of
insurance status and DAA authorization to test the strategy of
rapid treatment initiation. The vast majority of our study par-
ticipants had active insurance (89.5%); however, this may not
be representative across all of the United States where insur-
ance, specifically Medicaid, programs may be less expansive.
Insurance authorization for DAA therapy continues to be a sig-
nificant barrier to getting DAA therapy into the hands of
HCV-infected individuals in a timely manner [27–29]. Until
delays between medical evaluation and treatment initiation
are addressed, the most marginalized patient populations—
such as young PWID—are unlikely to achieve HCV cure at
high rates. In addition, limiting enrollment to HCV treatment-
naive individuals between the ages of 18–29 years of age, thus
limiting the likelihood of advanced fibrosis or cirrhosis, allowed
the use of a uniform treatment regimen for all participants. The
potential expansion of this model is likely possible in other
populations (eg, older populations or treatment experienced),
but a singular treatment approach/agent as used in the study
may not be possible. Finally, this study was conducted at a sin-
gle site with a small sample size. Larger studies are needed to
confirm our findings and to be able to address other important
concerns like the risk of reinfection in this population.

Young people who inject drugs have the highest incidence of
acute HCV of any age group, which is associated with higher risk
injection practices, and are likely to have the highest rates of
transmitting their HCV infection to others. The potential impact
of treating and curing young people of their HCV has a dual im-
pact: providing an individual health benefit and providing treat-
ment as prevention. Further research is required to determine
whether this theoretical impact is true, especially through the in-
corporation of longitudinal follow-up for reinfection.

CONCLUSIONS

In conclusion, a Rapid Treatment intervention with same-day
prescription and dispensation of pan-genotypic DAA therapy

was feasible and accepted by participants and resulted in sub-
stantially higher rates of treatment initiation, treatment com-
pletion, and cure, compared with the standard of care. Young
PWID constitute a significant percentage of HCV incident in-
fections, and HCV elimination will not be possible without im-
provement in programs focused on HCV prevention and
treatment. By removing or shortening unnecessary delays in
treatment initiation, rapid treatment initiation of HCV DAA
appeared safe and effective in young PWID.

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases

online. Consisting of data provided by the authors to benefit the reader, the
posted materials are not copyedited and are the sole responsibility of the
authors, so questions or comments should be addressed to the correspond-
ing author.
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